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EVERYWHERE THERE’S OIL YOU SEE 
ROCKWELL-NORDSTROM, THE WORLD'S 
ORIGINAL AND MOST COMPLETE LINE OF 
LUBRICATED PLUG VALVES. WHY SUCH 
UNIVERSAL ACCEPTANCE? THEY SHUT- 
OFF TIGHTER, OPERATE MORE DEPEND- 
ABLY YET THEY COST NO MORE TO BUY 
AND FAR LESS TO USE THAN ORDINARY 
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VALVES. ROCKWELL MANUFACTURING 
COMPANY, PITTSBURGH 8, PENNSYLVANIA. 


Canadian Valve Licensee: Peacock Brothers Limited. 
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O-C-T CASING HEADS ARE BUILT 
FOR EVERY COMPLETION CONDITION 


The “C-19,” “C-19C,” and “C-20" Casing 
Heads offer flexibility, because they meet every 
well completion condition . . . they offer econ- 
omy because of safety and rig-time saving. 


The “C-19” and “C-19C” offer economy because 
load capacity is twice as great as conventional 
slip hangers, because 


e Openhole Hazards are eliminated 

e Slips bite evenly 

* Removal of blowout preventers before casing 
is suspended is eliminated 


The “C-19” and “C-19C” save rig time because 

e Installation is simple and thus rapid 

e Sealing element, slip bowl, slips assembled as 
a single unit 

e Seal is automatic 

e No field welding is required 


The “C-20” for medium depth wells is quick- 
setting, positive sealing. Same advantage of the 
heavier C-19 series is offered. 


The Oil Center Tool Company stays abreast 
of oilfield problems. 
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OIL CENTER TOOL CO. 


SUBSIDIARY OF FOOD MACHINERY AND CHEMICAL CORPORATION 
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Export Representatives: South America — East West 

Oiltools, C. A., Del Lago Hotel, Maracaibo, Venezuela. 

Address Export Inquiries for All Other Countries to 
P. O. Box 3091, Houston, Texas. 





Type C-19 Hanger in 
open position 


Type C-20 Hanger in 
open position 
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at this issue 


BUSY OIL MEN: To help you put first things first, 
scan these time-saving digests on this and the 
following pages, checking those you want 
to read first. 


CURRENT OUTLOOK 


Biggest of all economic problems is the high 
n cost of U. S, oil. This transcends in importance 
such current difficulties as imports and lagging demand. 
Unless high costs can be reduced, U. S. oil cannot com- 
pete economically with foreign oils or other competing 
fuels. The alternative will be slow liquidation of the 
U. S. oil industry. The problem must be attacked from 
standpoint of getting more barrels of oil per dollar 
invested. Chief hopes for costs reductions lie with mod- 
ernization of state regulatory practices, particularly well 
spacing, and with improved exploration, drilling and 
production techniques. See Page 77. Costs—Biggest 
Pea GE Ae Fok. eS on bs eee Warren L. Baker 


Recent developments have transformed the 

North Texas Boonsville Bend gas conglomerate 
field into one of the state’s hottest oil and gas areas. 
For a timely, detailed report on the extent of activity 
in this area, plus valuable production and drilling in- 
formation. Page 78. Boonesville Bend—One of Texas’ 
Hottest Oil and Gas Areas......... Don E. Lambert 


is your office bogged down by a “gusher” of 
CJ paperwork? Administration costs are rising rapidly. 
Office expenses now require the same deep, searching 
analysis that is applied to other phases of the industry. 
Two experts on how to cut down paperwork tell how 


Turn the Page § 














THIS MONTH continued 





it can be done. See Page 80. Is Paperwork Slashing Your 
Profits?. ...Emmett J. Leahy and Robert W. McGeary 


How to pay out a loan? Various methods are 

used for determining the payments required to pay 

out a loan on oil and gas properties from the revenue 
received from monthly production. Many of them are 
approximations. Many are time-consuming. A precise 
method—simple and fast—is described on Page 83. 
Simplified Calculations Determine Loan Payout... .. 
Wallace W. Wilson and William L. Boyd 


independent operators in 1957 continued to 

drill more than three out of every four wells com- 
pleted in the U. S. They curtailed drilling only a little 
more sharply than the larger concerns, continuing to 
drill nearly as high a proportion of all wells drilled as 
in the previous year. Gulf Oil Corporation again was 
the most active operator in the U. S., as in 1956. The 
Texas Company remained second most active. Shell 
Oil Company ranked third in drilling, and Standard 
Oil Company (Indiana) fourth. See Page 88. Smaller 
Firms Drill Three Out of Four Wells in U.S........... 
L. J. Logan 


Smaller companies and independent opera- 

tors in 1957 accounted for more than one third 
of the crude oil production in the U.S. They maintained 
about their same share of the national output as in 1956. 
Forty-one larger companies in 1957 had gross crude 
production of approximately 4,579,563 barrels daily, or 
63.83 percent of the U.S. total. All other operators pro- 
duced, on average, about 2,595,461 barrels daily, or 
36.17 percent of the national total. Humble Oil & Re- 
fining Company was the largest domestic crude pro- 
ducer in 1957, with net production averaging 360,560 
barrels daily, or more than 5 percent of the U.S. total. 
Next in rank were the Texas Company, Gulf Oil Corp- 
oration, and Shell Oil Company. Independents Produce 
Over Third of U.S. Crude Oil.............. Page 90. 


The tremendous postwar surge in U. S. con- 
[J sumption of natural gas has made it a big com- 
petitor of oil. Natural gas now supplies 25 percent of 
all energy fuels consumed in the U. S., although it 
furnished less than 14 percent 10 years ago. Oil con- 
sumption undoubtedly would be much greater today 
were it not for this rapid expansion of natural gas sales. 
(;as production is now equivalent to nearly 2 billion 
barie!s of oil annually. Prospects are for much faster 
future ya vth than oil growth. See Page 95. . Huge 
Natural Gas Sales Gain Retards Oil Demand Growth. 


EXPLORATION ARTICLES 


The eastern section of the Arkansas Valley 

is experiencing intensified wildcat activity. Lease 
play is extending in that direction. Thousands of acres 
have been leased on “text book” type structures, Po. 
tential oil horizons in Mississippian and Pennsylvanian 
formations make the play more attractive. Turn to 
Page 101 for complete information. Arkansas Valley 
Region Develops New Gas Reserves. . William M. Caplan 


Methods of determining dip, depth and off- 

set of reflecting horizons by various migration 
charts are described on Page 108. Each chart is based 
on specific assumptions regarding the seismic ray path 
and its corresponding velocity function. Little difference 
is found in the results of the various methods if average 
velocities are used with straight line paths and in- 
stantaneous velocities with curved ray paths. Chart 
Migration Methods Analyzed. . .. Frank A. Roberts 


DRILLING ARTICLES 


[] Surfactant muds show promise in deep drilling 
operations because of their flexibility and stability 
under severe conditions. These muds have proved prac- 
tical in solving many shale problems. They have proven 
stability at high temperatures and are excellent as a 
completion fluid. See Page 117 for case histories of both 
calcium and sodium surfactants. Drilling With Sur- 
ee rere ee R. B. Hyde, Jr., and 

James M. McCaskill, Jr. 


Training in blowout prevention should begin 

with crew having an understanding of the various 
types of mud and the mechanical control equipment. If 
a blowout threatens, the secondary defense will be the 
alertness, teamwork and skill of the drilling crew in 
using the equipment for controlling the well. See Page 
122 for more information on. . . Blowouts. .Y. K, Evans 


A wireline electrodrill has been successfully 
tested in Russian oil fields. See Page 124 for a 
report on the wells drilled and success of the drill show- 
ing some of the improvements made during the exper- 
mental phase of development. Russia Tests the Wire- 
line Electrodrill.... .: A. A. Minin and K. A. Chefranov 
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Many features have been incorporated in a 

workover rig specially designed by Socony Mo- 
bil Oil Company to fit conditions in eastern Venezuela. 
Principal components are permanently mounted on 
semi-trailers to make the rig highly portable. In addi- 
tion, the rig includes permanently mounted air, water, 
gas and mud systems; also testing manifolds and tanks. 
Separator and regulators permit use of wellhead gas in 
prime movers. Turn to Page 128. Special Workover Rig 
Has Many Features Warren L. Baker 


Barite requirements are reduced 45 to 80 

percent by routine cyclone treatment of weighted 
muds. Laboratory tests which gave this indication have 
been proven in the field. Turn to Page 134 for more 
about field results of removing low gravity solids and 
reclaiming barites. Liquid Cyclone Treatment of 
Weighted Muds. . Harry D. Mathis and R. L. O’Shields 


The successful control of water while drilling 
with air has been achieved. The big problem of 

this method has now centered around the accurate pre- 
diction of water zone depths. This will enable the op- 
erator to compare the savings of air drilling with the 
cost of water control so that the most economical 
method of drilling can be used. See Page 140 for com- 
Recent Improvements in Air Drill- 
M. M. Brantly 


pl t details on . 
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ing Techniques 


Drilling with salt water has its advantages 
if the projected well depth is not too great and 
fresh water is scarce. For the findings of two wells 
drilled experimentally in the Illinois Basin, turn to 


Page 150. Drilling With Salt Water _J. P. Smith 


PRODUCTION ARTICLES 


Correct gas lift valve selection for a paralle! 
string dual completion with a common injection 

gas source will result in maximum production and 
lower operating costs. Flow valve design considerations 
and proposed installations are presented for various 
well conditions. A previous thorough knowledge of gas 
lift principles is not required for understanding. ‘Turn 
to Page 157. More Efficient Dual Gas Lift Installations. 
H. W. Winkler 
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Next Nonth... 


GULF COAST ISSUE... 


Covering the Texas and Louisi- 
ana Gulf Coast districts, including 
offshore areas, this specially 
planned issue is designed to fur- 
nish an up-to-date evaluation of 
these specific areas and what the 
future may hold for each. 

. . - And each article covering 
each specific district or area will 
be written by a qualified author. 

These authorities will discuss: 


* Discovery possibilities 
* Drilling prospects 
* Production trends 


Potentiometric model studies provide quanti- 
tative estimates of the effect of vertical frac- 
tures on water-flooding or gas cycling pattern conduc- 
tivities. Previous work indicated that vertical fractures 
created parallel to the flooding pattern might result in 
low sweep efficiency and poorer performance than if 
no fracture were created. It is entirely possible that the 
creation of such a vertical fracture will result in a suf- 
ficient increase in the pattern conductivity to permit 
flooding or cycling of the reservoir at higher rates. See 
Page 166. Vertical Fractures . . . a Help or Hindrance 
in Water-Flooding and Gas Cycling Operations?.... . 
Paul B. Crawford and Denton R. Wieland 


A good well completion program must con- 

sider two general conditions: the reservoir’s drive 
mechanism and formation characteristics. Properly 
completed wells not only mean efficient production, but 
longer primary producing life of the reservoir. The 
general methods of completing for various types of 
reservoirs should be understood and applied to the 
special problems of the area in which completion is 
planned. See Page 173. Reservoir Conditions Control 
Well Completion Practices... .... Daniel E. Fitzgerald 
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A graphical short-cut method has simplified 

the preliminary appraisal of gas prospects, The 
method is based on a combination of engineering cal- 
culations and average statistical data for Alberta gas 
fields. Calculations are eliminated by relating gas re- 
serves to depth and determining the estimate directly 
from a chart. The method can also be used in areas 
outside Alberta with reasonably accurate results, pro- 
viding certain precautions are observed. See Page 177. 
A Graphical Short-Cut for Gas Appraisals........... 
R. P. Schoemaker 


Want to go out of business? When an injected 
water is not compatible with interstitial water, the 
permeability in the reservoir is threatened. Turn to 
Page 188 for proof of what actually happens. Incom- 


R. W. Laird and A. F. Cogbill 


Tandem rod pump installations have proven 
successful in Cities Service Oil Company opera- 
tions in West Texas. Deep parallel string dual comple- 
tions have been satisfactorily produced using two bot- 
tom-hole pumps actuated by a common sucker rod 
string. For a complete discussion of equipment and 
operating considerations, turn to Page 197. Tandem 
Rod Pump Installations Succeed in Deep Dual Wells. . 
K. D. Van Horn 


INTERNATIONAL 


The first Shoran-guided aerial magnetic sur- 

vey ever flown was being completed by Aero Serv- 
ice Corporation and Canadian Aero Service Ltd. 
in Guatemala, late in 1957. Using a small number 
of basic geodetic ground control points from which 
flight lines were directed electronically, Aero Service 
established data in less than four months’ flying time 
from which 15,000 square miles could be surveyed to 
within less than 100 feet of accuracy and magnetic 
anomalies could be mapped. The job was performed 
for 15 companies searching for oil in Guatemala in 
highly remote and essentially unsurveyed Peten and 
neighboring provinces of northern Guatemala. For the 
complete technical operating details covering this fast 
and efficient operation, turn to Page 205. Geodetic- 
Magnetic Survey Aids Guatemala Exploration. .... .. 


H. T. Brundage 
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Looking Ahead ... 





MAY, 


Industry Hopes to Correct Over-Supply Problems by July 1 . . . Texas oil operators 


have pulled in production belts one more notch—will take it on the economic chin 
for at least another month. Most other areas will do the same. Reason: With all- 
out curtailment, there is possibility that excessive stocks can be whittled down to 
normal by July 1. This was improving oil industry picture in mid-April: Crude and 
gasoline stocks continued to move steadily downward. Distillates were below year 
ago levels for a change (See Page 96). 


In major move to bring supply situation into focus by July 1, Texas Railroad 
Commission is holding allowable levels at eight producing days in May. Expected 
producing days in *58: 125, lowest level in the state’s history. This compares with 
140 producing days in °57, 194 days in °55 and 259 days in °52. 

Brighter Outlook for Drilling Rig Activity . . . Predictions are that U. S. drilling rig 
activity has passed its lowest ebb, will pick up steadily when production increases 
during second half of year. Rig activity during first four months of °58: 

@ Total drilling rigs in operation dropped 26 percent under record °56 levels dur- 
ing first quarter. 

@ About 1,810 rotary rigs were working in mid-April, nearly 700 less than mid-April 
week of °57. About 727 rigs were operating in Texas, 300 less than same °57 


period. 


New Lightweight Rig Cuts Hauling, Erection Costs . . . California’s Brown Drilling 


Company has announced new type of portable drilling rig made of aluminum and 
other lightweight alloys. Advantages: 11,000-foot capacity rig (using drill tubing 
weighs 60-100 tons less than comparable rigs of conventional design—reduces 
total truck loads from 18 to 13—by breaking only one connection, mast trailer and 
drawworks trailer is separated, eliminating any further disassembly—many com- 
ponents, such as stairways and ladders, are of aluminum permitting placement 


by one or two men instead of crane. 


Offshore Drilling for Japan? .. . It’s in the cards for the future. Seismograph work con- 
ducted last year in Japan Sea off Akita Prefecture indicated favorable struc- 
tures. Result: Oil-short Japan is expected to turn its offshore areas into new 


wildcatting territory. 


Interior Department Changes on the Way ... As part of shakeup of key Interior De- 
partment personnel, imports boss Captain Matthew V. Carson, Jr. was named 


director of the Office of Oil and Gas on April 1. He will serve as Interior Sec- 
retary Seaton’s principal oil and gas staff advisor and will coordinate oil and 
gas activities assigned to his new office. Carson will continue as oil imports ad- 


ministrator. 


More U. S. Oil Companies in Overseas Operations . . . Recent survey shows that 
American oil companies have increased participation in overseas activity 700 per- 
cent since before 1945. Today, there are about 190 U. S. companies active in 
exploration and production in 91 foreign countries. Only 68 of the 190 companies 
report no U. S. exploration or production. They include 74 large or sizable pub- 
licly-owned corporations, 100 small companies and 16 partnerships and individ- 


uals. 
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Good Wells Make Good News 


A Special Report on Successful Remedial Cementing Jobs 


May, 1958 


The success ratio of remedial cementing jobs has been materially improved since the 
introduction of Cealment®. Cealment is the exclusive Dowell cementing service, using a 
latex-cement. It is especially suited to remedial work. Here are four examples of success- 
ful application. 


= Stonewall County, North Texas. (New Oil Well) This well was completed 
in the Strawn sand through perforations from 5110 to 5130 feet. Initial production 
was only 10 bopd with 70 bwpd. A 500-gallon squeeze was performed with Ceal- 
ment, and the well was reperforated. After fracturing, well tested 106 bopd with 


no Water. 


= Carbon County, Wyoming. (Old Oil Well) This well, producing from 5852 
to 6251 feet, was completed open hole in 1948. Recent attempts to stimulate pro- 
duction from selected intervals of the pay, with the aid of packers set in the open 
hole, had failed. The operators decided to set a 5’ O.D. liner in the 400 feet of 
64%” open hole. The liner was run, cemented with Cealment and perforated. Fol- 
lowing a stimulation treatment, production rose from 136 to 357 bopd while water 
production dropped from 209 to 27 bwpd. 


= Cowley County, Eastern Kansas. (New Oil Well) This Layton sand well was 
in an area noted for water problems due to cement channeling. For example, most 
wells in the pool produce three to five barrels of water to each barrel of oil. One 
offset well had been “squeezed” twice with regular portland cement, fractured three 
times without success, squeezed a third time, and then finally abandoned. The oper- 
ators decided to try Cealment on this new well. A squeeze was performed at 2022 
feet with 400 gallons Dowell latex-cement preceded by 200 gallons Mud Acid. Then 
a retainer was set at 1998 feet; and the well was squeezed at 2003 feet using 400 
gallons of latex-cement with a spearhead of 50 gallons Mud Acid. Cement and 
retainer were drilled out, and the well was perforated from 2010 to 2014 feet and 
fractured. After treatment, the well swabbed three boph with only two bwph. 


m= St. Landry Parish, South Louisiana. (Old Oil Well) This well was completed 
through perforations from 8715 to 8722 feet. A channel in the primary cement job 
resulted in high salt water production. This posed a water disposal problem and 
prevented maximum allowable oil production. A squeeze of 900 gallons latex- 
cement, preceded by 200 gallons Mud Acid, was performed to cement off the chan- 
nel. The job was completely successful. The channel was repaired and water-free 
production was possible at top allowable. 


A recent survey of 866 cementing jobs using Cealment disclosed Dowell’s latex-cement 
has proved exceptionally successful in all kinds of cementing work — primary cementing, 
tailing-in, setting liners, squeeze, plug backs and lost circulation. Ask for a free copy of 
this survey. For service or full information, contact your nearest Dowell service point. 
There are 165 in the United States and Canada. In Venezuela, contact United Oilwell 
Service. Dowell Incorporated, Tulsa, Oklahoma. 


Services for the oil industry <> 


A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 
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HIGH COSTS THREATEN to price U. S. oil out of 
existence. Unless rapidly rising costs can be reduced 
U. S. oil cannot compete economically with foreign 
produced crude or other competing fuels. 

This is the most serious of all problems facing 
U. S. oil. It transcends in importance the host of 
other economic troubles currently plaguing the in- 
dustry. Many of the present economic difficulties are 
transitory in nature. Increased demand, which will 
come when general business activity improves, com- 
bined with proper regulation of supply, will cure 
many of today’s ills. 

But high costs are a long range basic and funda- 
mental problem. The future health of the U. S. oil 
industry depends more upon effective cost reductions 
than upon measures to ease other difficulties. 

INCREASED U. S. costs are the result of many 
factors. Inflation has been a contributing factor. 
However, basic causes go far beyond inflation. 

Chief reason for the increase in U. S. costs is the 
steady decrease in quantity of oil found in relation- 
ship to drilling activity. Oil found per foot drilled 
has declined from 25 barrels in 1951 to only 11 bar- 
rels in 1957. The percentage of successful wildcats 
has not changed significantly, but smaller fields are 
being found. American of Petroleum 
Geologists statistics show that only 1.5 percent of the 
total new fields found in 1952 had reserves of over 
25 million barrels. As recently as 1938, 7 percent of 
the fields found had reserves in excess of 25 million 


Ass¢ ¢ lation 


barrels. 

Furthermore, a growing number of dry holes are 
being drilled. Forty percent of all wells drilled now 
are dry holes. Costs also have increased because of 
the necessity of drilling to greater depths to find oil. 

Inefficient use of drilling investment capital is 
another major reason why U. S. oil cannot compete 
economically with foreign oil. Because of outmoded 
arbitrary well-spacing practices and_ regulations, 
many more wells are drilled in each new field than 
needed to drain the field. 

Drastic proration limitations on producing rates 
then enter the picture. They greatly prolong the pay- 
out period, thereby increasing the amount of capital 
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Costs—biggest problem of all 


needed and at the same time boosting costs. Many 
wells are produced at less than their maximum effi- 
cient rates, and in Texas are also produced only 
about one-fourth of the time. Other industries do 
not build plant capacities far greater than will pro- 
vide sufficient products to satisfy demand, then oper- 
ate the plant far below capacity and for only part 
of the time. 

Several recent studies have indicated that finding, 
development and operating costs have risen from 5 
to 7 times above 1942 rates, and now exceed crude 
oil prices. 


SUCH CONDITIONS CANNOT CONTINUE; profit is not 
large enough to support a drilling program sufficient 
to maintain an adequate U. S. oil supply. 

The industry cannot raise prices above competing 
foreign crudes or such competing fuels as natural 
gas and coal. There is little hope for relief in this 
direction. Therefore, the industry must seek measures 
to increase its efficiency and reduce its costs. If this 
cannot be achieved, decreased activity must follow. 
This can only result in the finding and development 
of less and less new oil, with liquidation of the U. S. 
oil industry the final result. 


CuleEF HOPES for costs reductions lie with (1 
modernization of state regulatory practices to bring 
them in line with present-day technology and eco- 
nomics, and (2) an all-out attack to gain cheaper 
and/or more efficient exploration, drilling and pro- 
duction operating techniques. Both must be under- 
taken with the goal of getting more oil per dollar 
of investment or cost. 

Both will be difficult to achieve, but are not im- 
possible. Prompt, decisive action must be taken by 
state regulatory officials, by oil industry leaders, and 
by the industry’s engineers. The alternative is slow 
death for the U. S. oil industry due to inadequate 
profits to carry on necessary development operations. 
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More than 1,508 wells were drilled in the Boonsville Bend conglomerate field during 
1956 and 1957—and 42 wells were being drilled on April 1. Geologists believe pays 
may extend into Denton County. 


What's happening in the Boonsville 
Bend field . . . 


© 42 rigs were operating in Wise, Jack and 
Parker counties on April 1. 


® 59 gas wells and 34 oil wells were completed 
during 1956 and 1957; 794 were oil wells, 195 
gas and 519 were dry holes. 


© 234-3 trillion cubic feet of natural gas reserves 
have been proved up in Jack and Wise counties. 


® Major leaseholders are expected to make 
additional farmouts when allowables return to 
normal. 


® Drilling costs are averaging from $4.25 per 
foot in Jack County to $4.50 per foot in Wise. 
Fully equipped gas wells cost from $60,000 to 
$75,000. 
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In North Texas 


Boonsville 


By Don E. Lambert 
Wor.tp Or Staff 


WITH 
areal expansion, North Texas’ Boons. 


rHI possibility of turthe 
ville Bend conglomerate gas counties 
are fast developing into one of the 
state’s largest gas producing areas. 
Exploration and development. in 
the Bend conglomerate gas area, par- 
Wise 


creased considerably since January | 


ticularly in County, has in- 
of this vear. This is the picture to 


date: 


@ During the first three months of 
1958 a total of 59 


glomerate gas wells and 3¢4 oil 


Bend con- 
wells was completed, as follows: 
Jac k County, 11 

- Wise, 77 


- Parker, five gas wells. 


two gas and 


nine oil 92 gas and 
25 oil 

@QOn April 1, 42 rigs were drilling 
on Bend conglomerate permits— 
30 in Wise County, seven in Jack 
and five in Parker. 

@ Current estimates are that 234 to 
} trillion cubic feet of Bend con- 
olomerate gas reserves have beet 
proved in Jack and Wise coun- 
ties. 

® Some Bend 


conglomerate gas production will 


veologists believe 
be extended into the westernmost 
portion of Denton County (See 


map ° 


Development History. A few Bend 
wells com- 
1949, but 


development commenced in 1949 


conglomerate were 


the real 


gas 


pleted prior to 


when Lone Star Gas Company com- 
pleted a pipe line to give the area its 
first market outlet. 

Before development of the Bend 
gas reserves got under- 
Jack and Wise county 


Shows ol 


conglomerate 
way, many 
wells were drilled for oil. 
gas were encountered and plugged 
for want of a gas market. 

Since the pipe line outlet was pro- 
vided, the rate of Bend conglomerate 
well completions has accelerated an- 
1949 to 116 in 


nually from 19 in 
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1957. New wells have been drilled 
and old wells formerly abandoned as 
dry holes have been re-completed as 
cas wells in Jack and Wise counties. 
Bend conglomerate gas 
has also been found in Clay, Mon- 


tavue, Palo Pinto and Parker coun- 


production 


ties. 

This drilling activity has been 
caused mostly by growing gas mar- 
kets, and by improved completion 
techniques which make possible gas 
completions from the relatively thin 
and tight 
stone sections. Lease expirations also 


3end conglomeratic sand- 
have boosted drilling activity. 


Consolidation Spurred Activity. 
Another factor making more attrac- 
tive the development of Bend con- 
was the 1957 
consolidation by the Railroad Com- 


slomerate gas acreage 


mission of 29 fields with 219 wells in 
an area of 251,000 acres into a single 
field designated the Boonsville (Bend 
conglomerate gas) field of Jack and 
Wise counties. 

Prior to consolidation, the area was 
ina chaotic condition with respect to 
rules, regulations and proration for- 
mulae and techniques. Correction of 
this situation has made development 
of acreage in the field area more at- 
tractive. At the end of March 1958, 
lor example, 52 operators had 294 
gas producers in the field. 

The first Bend gas well connected 
to the Lone Star Gas Company mar- 
ket Outlet was the Reno Oil Company 
Ellis 1, 
held. This connection was made June 
1, 1949, 


located in the Bridgeport 


and was the only one made 
Lone Star’s take of Wise 
County gas from this well between 


that vear. 


June 1 and December 31 of that vear 
totaled 18,727,000 cub reet. 


Purchases Increasing Every Year. 
Lone Star added new industrial. com- 
mercial and residential customers at 
the average rate of 38,000 per year 
rom 1949 through 1957 
demand boosted the company’s pur- 
in Jack, Wise, Parker and 
Montague counties to 4 billion cubic 
leet in 1950, almost 10 billion in 1951, 
4% billion in 1952, 1534 billion in 
1953, 2234 billion in 1954, 2314 bil- 


Customet1 


chases 
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lion in 1955, 29 billion in 1956 and 
332 billion in 1957. Purchases for 
the full 82-year period totaled 152,- 
489,227,000 
age daily take from these counties by 
Lone Star in 1957 was 9134 million 
cubic feet. 

At the end of 1957, Lone Star was 
taking gas from 1,146 wells located 
in four of the six counties now pro- 


billion) cubic feet. Aver- 


ducing Bend conglomerate gas, i.e., 
Jack, Wise, Montague and Parker. 
Some of these wells are directly con- 
nected to the company’s Jack, Wise 
and Montague county 420-mile net- 
work of gathering and transmission 
pipe lines. The others are connected 
to the company’s pipe lines through 
11 gasoline and compressor station 
plants, five of which are located in 
Jack County, four in Wise County 
and two in Montague County. 

The Jack County plants are oper- 
ated by Universoil Inc., New Idria 
Mining, Seaboard Oil & Gas, B.F.C. 
Oil and Gas and Black Hawk Gaso- 
line Corporation, The Montague 
County plants are operated by the 
Bowie Gasoline Company and _ the 
C. & H. Gas Company. Two of the 
Wise County plants are operated by 
Cities Service Oil Company and one 
by Joe Blalack, with the fourth being 
operated by Carter-Jones. 

A twelfth plant for the Bend con- 
clomerate vas area went into opera- 
tion in December, 1957. Built in Wise 
County by Christie, Mitchell and 
Mitchell et al at a cost of $4 million, 
this plant has an ultimate capacity of 
150 million cubic feet per day and 
presently is delivering some 70 million 
cubic feet per day to Natural Gas 
Pipe Line Company of America. This 
gas is being transported to the Chi- 
cago area by way of Natural’s new 
350-mile pipe line extending from the 
Jack-Wise area to Fritch in the Pan- 
handle, where it connects with Nat- 
ural’s transmission pipe line for the 
Chicago haul. Deliveries to this line 
1957. 


On the basis of Lone Star’s aver- 


were begun on December 27, 
age daily purchases in 1957 of 9134 
million cubic feet, Natural Gas Pipe 
Line Company’s current purchases 


Company’s purchase of 10 million 
cubic feet per day, minimum 1958 
purchases should be on the order of 


17134 million cubic feet daily. 


Future Market Potential. Lone Sta: 
Gas Company Executive Vice Presi- 
dent E. A. Brown, in Railroad Com- 
mission testimony given in May, 
1957, said this of the future market 
potential for Bend conglomerate gas 
reserves: 

“In my opinion, the total volume 
of gas which will be purchased from 
Jack and Wise counties in the next 
few years will reach the rate of 325 
million cubic feet per day, of which 
Bend conglomerate gas wells will fur- 
nish 275 million cubic feet. This esti- 
mate of anticipated production rates 
is, in my opinion, a reasonable projec- 
tion of present rates giving effect to 
current estimates of ultimate gas re- 
coveries from the Bend conglomerate 
of 234 trillion cubic feet.” 


Production Data. Until this 
most of the operators in the Jack- 
Wise Bend conglomerate area were 
concentrating their efforts on proving 


veal 


up reserves. Field development is just 
vetting started. 

Geologically, the present principal 
areas of development of the Bend 
conglomerate gas acreage in Jack and 
Wise counties are located in the Fort 
Worth Basin. In this area rocks of 
cretaceous and late Pennsylvanian 
Age crop out at the surface. In sub- 
Pennsylvanian includes 
Canyon, Strawn, 


surface the 
sediments of the 
Atoka and Morrow series. 

The 


limestone which, where productive, 


Strawn contains sand and 
are primarily oil bearing. The basal 
series, the Morrow, 
including the Marble Falls, is pro- 


ductive locally. Underlying the Penn- 


Pennsylvanian 


sylvanian are sediments of Mississip- 
Barnett shale 
dolomite) Age 


pian and Ordovician 
Ellenberge: 


the Ellenberger is productive. 


Locally 


The Bend conglomerate. according 
to Railroad Commission definition, is 
between the 


the section occurring 


base of the Caddo lime and the top 


from the area of some 70 million of the Marble Falls, which is con- 
cubic feet per day, plus Upham Gas Continued on Page 86 
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In many companies the profits balance scale is weighted 


down by excessive paperwork. Now is the time to take 


stock of your situation, and ask the question. . . 


Is paperwork slashing your profits? 


SINCE THE first flowing oil well was 
drilled at Titusville, Penn., in 1859, 
the petroleum industry has concerned 
itself with the question, “How many 
barrels a day?” More recently, how- 
ever, the engulfing flow of paperwork 
and record keeping in the industry 
has prompted the question, “How 
many thousands of pieces of paper a 
day?” 

Pieces of paper seem innocuous 
enough by themselves. But how can 
pieces of paper have any real effect 


on the profit picture, or how much 
can it cost to create and file a few 
thousand extra papers a year? 

Here are a few facts and figures: 

@ It costs a company $6,200 in 
labor and materials to create, 
handle and file the contents of a 
single four-drawer filirg cabinet. 
This translates into a startling 
$12.4 million to create the con- 
tents of the 2,000 filing cabinets 
found in the home office alone of 
the average company with an- 
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nual gross sales in the vicinity of 
$100 million. 

The cost of sending a gallon of 
oil a thousand miles cross coun- 
try via pipe line is a single penny. 
The cost to house a single piece 
of paper in a file for one year 1s 
1 to 4 cents. 

It costs a penny every time 4 
five digit number is placed in 
the average report. In a large 
company this translates into mil- 
lions of dollars. 
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How to reduce paper work. The 
most effective means of coping with 
mounting office costs is the “task 
force” method. The task force consists 
of a group of specialists working to- 
vether as a team and employing a 
three-dimensional approach to the 
problem. 

The recently expired Hoover Com- 
mission included just such a task force 
of specialists to study paperwork prob- 
lems in the federal government. These 
studies resulted in recommendations 
that will save the U. S. taxpayer $300 
million. Significantly, $50 million has 
already been rung up proving the va- 
lidity of this approach, 

Similar benefits have been brought 
to U. S. industry through the appli- 
cation of this technique, The reader 
may well ask, “Just what is this tech- 
nique and how does it differ from 
the traditional methods of cost reduc- 
tion in the office?” 

The team is comprised of specialists 
working under a director who coordi- 
nates and blends their talents. Fields 
of specialization covered by the team 
may be varied slightly to meet chang- 
ing situations, but will generally cover 
the following areas: 


® Organization 

® Electronic data processing 
® Systems engineering 

® Records management 

® Work simplification 

® Reports management 

® Filing operations 

® Correspondence practices 
® Forms control 

® Machine utilization 

® Paperwork quality control 
® Performance standards 

® Supervisory training 


® Space utilization 


Three-dimensional approach. The 
approach employed by the team to the 
office and paperwork complex is three- 
dimensional in that horizontal, verti- 
cal and depth dimensions are probed 
simultaneously, The three-dimensional 
approach as applied to the office and 
paperwork structure of a corporation 
translates as follows: 

The horizontal dimension consists 
of the separate analysis of the com- 
ponent parts of the structure. Experts 
in forms. reports, correspondence, cler- 
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If you have any doubts about excessive paper 


waste “eating up” profits, read this... 


® It costs a company $6,200 in labor and materials 


to create, handle and file the contents of a single 


four-drawer filing cabinet. This converts into a star- 
tling $12.4 million to create the contents of 2000 


filing cabinets in the home office of an average oil 


company with annual gross sales in the vicinity of 


$100 million. 


© The cost of sending a gallon of oil a thousand 


miles across country via pipe line is a single penny. 


The cost to house a single piece of paper in a file 


for one year is one to four cents. 


® It costs a penny every time a five digit number 


is placed in the average report. In a large company 


this translates into millions of dollars. 


ical performance standards, machine 
utilization, etc., analyze these compo- 
nents across the board in all depart- 
ments. 

The vertical dimension is repre- 
sented by an evaluation of systems and 
procedures which consist of a collec- 
tion of components organized to ac- 
complish a specific result, e.g., an 
order-invoicing system. 

The depth dimension is broader in 
scope than the preceding two and en- 
compasses an analysis of complete 
functions on the basis of need. Reduc- 
ing workload and economizing on 
components does not go completely 
to the core of the problem, An over- 
riding evaluation of the organizational 
unit’s contribution to the firm in re- 
lation to its cost must be superim- 
posed on the other two approaches. 


Personnel a key factor. The real 
key to the success of the task force lies 
in the quality of personnel. The cor- 
porate executive, having determined 
his need for a comprehensive analysis 


of administrative and clerical costs 


has two alternatives. He can retain 
outside professional consultants or he 
can attempt to assemble similarly well- 
qualified personnel on the company 
staff. In addition to the obvious re- 
quirement of being technically expert 
in their particular fields, they must 
possess the following characteristics: 
® Be able to create a favorable 
“climate” in their work so that 
personnel at all levels are coop- 
erative and receptive to their rec- 
ommendations. 
® Be completely objective in their 
analysis and not allow loyalty or 
prejudice to influence their judg- 
ments. 
® Be able to devote full-time to 
their duties with the task force. 


Two-phase study. The task force 
method consists of a two-phase study. 
It is in the preliminary or diagnostic 
phase that the three-dimensional ap- 
proach is used to: (a) pinpoint the 
targets or weak spots, (b) compute 
the savings obtainable in each target 
area and the costs necessary to achieve 
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“In 1956, a large oil company and its subsidiaries 


waged an all-out battle against excessive paperwork. The 


result: 


35 percent of all corporate records were de- 


stroyed—nearly 5 millions pieces of paper were trans- 


ferred from expensive office space to low-cost storage 


areas. Thus, many thousands of dollars were added to 


company profits.” 


those savings, (c) establish recom- 
mended priorities for the accomplish- 
ment of each worthwhile target. 

The second phase consists of the 
installation of improvements devel- 
oped in Phase 1 which may involve 
dimen- 


pace this 


any one or combination of 


sions. Management can 
phase to its liking since it is dealing 
with manageable segments, each hav- 
ing a firm forecast of time and cost 
involved. High priority targets are 
scheduled first to get the maximum 
dollar 


targets 


return per invested, Lower 


priority may be postponed, 
perhaps because of budget restrictions 
or other limiting factors. The flexibil- 
ity of this second phase is one of the 


attributes of the task force method. 


impressive. 
through 


Results have been 
Typical results 
such an approach are those achieved 
for one of the leading U. S. electric 
utilities. The preliminary analysis by 


obtainable 


the task force uncovered 32 separate 
targets in all three dimensions rang- 
ing from customer services to trans- 
mission and distribution paperwork 
systems. During the course of the sec- 
ond phase of this study, the task force 
eliminated the creation of 430,200 
pieces of paper; reduced the number 
of pieces of paper filed by 2,224,950; 
-nd eliminated the handling of 35,- 
304,850 pieces of paper. These sig- 
nificant achievements translated into 
the release of 24 clerks at an annual 
saving of $88.800. exclusive of over- 
head. 

A recent task force study employing 
the three-dimensional approach, was 
made for a large oil company having 
a gross income of a billion dollars. 
The vertical ap- 
proaches uncovered an executive-level 
reporting system 


horizontal and 


reated such a 
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volume of reports that it was impos- 
sible for the company president to 
read even a small percentage of them. 
The result of this study was a reduc- 
tion of more than 60 percent in the 
volume of top-level reporting. In ad- 
dition, the quality of the remaining 
reports was substantially improved, 
thereby increasing their usefulness to 
top management. 

The task force method was effec- 
tive in setting up a records manage- 
ment program in 1956 for a large oil 
The 


team’s efforts resulted in the immedi- 


company and _ its subsidiaries, 


ate destruction of 
corporate records, In addition, nearly 


35 percent of all 


) million pieces of paper were trans- 
ferred from expensive office space to 
This 


sented 24 percent of the original vol- 


low-cost storage areas. repre- 
ume of office-held records. 

A diversified manufacturing firm 
had ordered a medium-size computer 
to handle its material and inventory 
control application. The task force, 
by revising procedures, establishing 
realistic standards, adjusting sched- 
uling and providing adequate con- 
trols was able to handle the applica- 
tion on existing punched card equip- 
ment with the addition of only one 
inexpensive machine. 

In each effort was concen- 
trated on the areas showing the great- 
est potential return per dollar spent. 
Uncovered target areas were assigned 
priorities thereby enabling manage- 
ment to make intelligent decisions on 


case, 


the corrective action to be applied. 


Computers increase paperwork. A 
sweeping analysis of the type de- 
scribed above has become even more 
necessary in this day of office elec- 
tronics. Automation has been de- 
scribed by some as the solution to the 
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problem of rising office costs. The 
computer has become big businesg 
newest innovation. Of course, its re. 
sults come out on paper, and these 
newly created records, added to the 
feeder reports, could increase the vol- 
ume of pieces of paper, 

However, a thorough analysis by 
the paperwork team of experts is 
helpful to the purchase of any such 
equipment. These feasibility studies 
often point out sizable savings that 
can be made before any computer is 
installed. 

Whatever may be the tangible bene- 
fits of a task force on paperwork, 
management can be assured of one 
thing—such activity will produce re. 
sults. Paperwork 
give the same productive control to 
the paperwork problem whether the 
enterprise be large, medium or small. 


‘The End 


Management Can 





About the Authors 





Leahy 


Emmett J. Leahy is a specialist in 
the reduction of “red tape” and 
office costs and heads Leahy and 
Co., Inc., New York management 
consultants, specializing in reducing 
clerical costs and office overhead 
problems, and Leahy Business Ar- 
chives, Inc.,  scientifically-designed 
low-cost storage operations with cen- 
ters in New York, New Jersey and 
Miami, Fla. He served as Task Force 
Chairman on Paperwork Manage- 
ment on both the first and second 
Hoover commissions. He is nation- 
ally recognized as an authority on 
record keeping and paperwork man- 
agement problems, 


McGeary 


Robert W. McGeary is assistant 
to the president and Technical Di- 
rector of Reports Management of 
Leahy and Co. He is a graduate of 
the University of Alabama and the 
University of Pennsylvania. He for- 
merly served with the Navy Man- 
agement Office of the Department 
of the Navy in Washington, D. C., 
and received an award for outstand- 
ing performance with the Adminis- 
trative Surveys Division. His original 
research in the field of paperwork 
quality control has contributed sig- 
nificantly to the growing body of 
knowledge in that field. 











MAY, 1958 


WORLD OIL 








Su 


The 


ness’ 


hese 
the 
vol. 


} by 
S jis 
such 
dies 
that 
er is 


ene- 
ork, 
one 
» re- 
can 
| to 
the 
nall, 


End 


VSP ee be 


‘oe === 6 





958 





eee Neen 


oe oe 


Simplified Calculations 
Determine Loan Payout 


A precise method is offered for determining pay- 


ments required to pay out a loan from the revenue pro- 


vided by oil and gas production. The method also is simple 


and fast. 


By Wallace W. Wilson, Second Vice President, 


Continental Illinois National Bank and Trust Company 


Chicago 


and William L. Boyd, Assistant to Vice President, 


Continental Oil Company, Houston 


DuRING THE PAST fifteen years, it 
has become increasingly common- 
place to use borrowed capital for 
financing the purchase and develop- 
ment of oil and gas producing prop- 
erties. Loans of this type usuallv are 
repaid out of revenue received 
monthly from oil and gas runs. They 
provide for allocation of each pay- 
ment first to accumulated interest on 
the 





ie unpaid balance, with re- 
mainder applied to retirement of the 
principal. 

Since the principal is reduced with 
each monthly payment, the amount 
of interest applicable to the succeed- 
ing monthly payment also is reduced. 
Whereas a very large proportion of 
the initial monthly payment may be 
allocated to interest, during the latter 
period of the loan the monthly in- 
crements of interest become increas- 
ingly small. 

A number of methods have been 
ised for determining the payout of 
such a loan, based on estimates of 
future income. But most of these are 
either approximations or are time- 
consuming to calculate. This article 
is prepared to describe a more pre- 
cise method. which also has the ad- 
vantages of simplicity and speed. The 
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basic techniques involved in this cal- 
culation also are adaptable to othe: 
problems of a similar nature and can 
be conveniently applied. 

Engineering reports prepared to 
support loan applications usually in- 
clude annual projections of future 
revenue to the owner of the interest 
considered for a sufficient number of 
years to cover repayment of the loan. 
A schedule of annual 

the then pre- 
pared, based on an assignment o! 
some percentage of the runs, designed 
to permit the retention by the bor- 
rower of sufficient funds to cover op- 


payments to 


service loan can be 


erating expenses and other anticipated 
needs during the payout period, 

Since future income from oil or gas 
reserves may be increased by addi- 
tional drilling or remedial work, and 
reduced as the reserves are depleted, 
the anticipated annual income for 
the production normally is not con- 
If it were not for the fluctua- 
the future revenue and the 
varying amount of the payments al- 


stant. 
tion of 


located to interest and principal, the 
payout of such a loan would be simple 
to determine. 

It will be noted that the type of 
loan considered calls for monthly pay- 


Cl 
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accumulated interest. If, 
over a period of several months pay- 
ments were not made as scheduled, 
the total unpaid balance of the loan 
would grow as a result of monthly 
compounding of the interest. It also 
can be seen that if each of the regu- 
lar monthly payments to both princi- 
pal and interest were deposited at the 
end of each month in a special fund 
to accumulate interest at the same an- 
nual rate, compounded monthly, the 
total of such a fund after several 
months would grow by virtue of the 
monthly compounding of interest. 

The calculation procedure sug- 
gested to solve problems of this type 
is based on the assumption that dur- 
ing the period of the loan both of 
these processes are occurring simulta- 
neously, namely: 

1.The principal amount of the 
loan during any year or fractional 
part of a year is growing by virtue 
of monthly compounding of interest. 

2. The loan payments during any 
year or fractional part of a year are 
made in equal monthly installments, 
which are deposited at the end of 
each calendar month and bear in- 
terest compounded monthly at the 
same annual interest rate as the loan. 

The year-end balance of the loan 
then can be calculated by subtract- 
ing the total of the payments with 
their accumulated interest from the 
total of the previous year-end bal- 
ance of the loan and its accumulated 
interest. If periods of less than one 
year are considered the 
cedure can be used for any number 
of monthly increments. 

It is important to note here that 
although the method of computation 
outlined in this article makes use of 
monthly compounded interest factors, 
the results of the calculations actu- 
ally are in terms of simple interest on 
the declining balance of the loan. The 
mathematical proof of this assertion 
is too complicated to be explained 
fully in an article of this type. Its 
validity can be checked quite easily, 
however, by computing on a monthly 


ments of 


Same pro- 


basis the simple interest on the de- 
clining balance of any loan and com- 
paring the results with the results as 
derived by the method outlined 
herein. 
Numerical factors for computing 
the growth of the two funds referred 
to above are tabulated in Table 1. 
These factors were derived from data 
in the book, “Financial, Compound 
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Interest Factors and Annuity Tables,” 
published by Financial Publishing 
Company, of Boston, Massachusetts. 

For each of the various interest 
rates tabulated in Table 1 there are 
two numerical factors opposite each 
of twelve monthly periods represent- 
ing calendar months, Factor 1 is the 
“amount of one” or a monthly com- 
pound interest factor. This number is 
the total value of $1, invested at the 
annual rate specified, with interest 
compounded monthly. 

Factor 2 is derived from the pub- 
lished factors for “amount of one per 
period.” The published values for 
“amount of one per period” give the 
total value at any time of an invest- 
ment program which involves the in- 
vestment of $1 at the end of each 
month, with interest compounded 
monthly on the total investment. 
Factor 2 as shown in this article for 
each month is equivalent to the pub- 
lished value of “amount of one per 
period” for the respective period, di- 
vided by the number of months which 
are considered. The for this 
is that the payout computation is on 
an annual basis, and Factor 2 as de- 
rived will give the total value of $1 
invested during number of months 


reason 


specified. 

The calculation procedure is quite 
simple. It is suggested that a tabula- 
tion be prepared listing the annual 
total payments, either on a calendar 
or a fiscal basis, Another column is 
provided for posting the calculated 
year-end balance of the principal at 
the end of 
sidered. Other columns may be used 


of each the years con- 


TABLE 1 
Payout Calculation Factors 


| Factor 2 








Factor 1 
% 1 |  1,003333 1,000000 
(46%/Mo.) | 2 | 1'006678 1:001667 
3 1.010033 1.003337 
| 4 1.013400 1.005011 
5 1.016778 1.006689 
6 1.020167 1.008370 
7 1.023568 1.010056 
} 8 1.026980 1.001745 
9 1.030403 | 1.013438 
10 1.033838 1.015134 
11 1.037284 1.016834 
12 1.040742 | 1.018539 
416% | l 1.003750 | 1.000000 
(3%%%/Mo.) | 2 1.007514 | 1.001875 
3 1.011292 | 1.003755 
4 1.015085 1.005639 
5 1.018891 | 1.007528 
6 1.022712 1.009422 
} 7 1.026547 1.011321 
8 1.030397 1.013224 
9 1.034261 | 1.015132 
10 1.038139 1.017045 
ll 1.042032 | 1.018963 
12 1.045940 | 1.020885 
—_—_—__ ——- —_—___—__ | — —— | —_ —-- ——— 
5% | l | 1.004167 | 1.000000 
(2%/Mo.) | 2 | 1.008351 | 1.002083 
3 | 1.012522 1.004172 
| 4 1.016771 1.006267 
5 1.021008 1.008368 
6 1.025262 1.010475 
7 | 1.029534 1.012587 
8 | 1.033824 | 1.014705 
9 | 1.038131 1.016830 
|} 10 | 1.042457 | 1.018960 
| 11 | 1.046800 | 1.021096 
} 12 | 1.051162 1.023238 
54% | l | 1.004583 | 1.000000 
(1484%/Mo.) | 2 | 1.009188 1.002292 
3 1.013813 1.004590 
4 | 1.018460 1.006896 
5 1.023128 1.009209 
6 | 1.027817 1.011529 
7 1.032528 1.013856 
s | 1.037260 | 1.016190 
9 1.042014 | 1.018531 
10 1.046790 1.020879 
11 | 1.051588 1.023235 
12 1.056408 1.025597 
6% l 1.005000 1.000000 
(44%/Mo.) 2 1.010025 1.002500 
| 3 | = 1.015075 1.005008 
4 1.020151 | 1.007525 
5 | 1.025251 | 1.010050 
6 1.030378 1.012584 
7 1.035529 1.015126 
8 1.040707 1.017676 
9 1.045911 | 1.020235 
10 1.051140 | 1.022803 
11 1.056396 1.025379 
12 1.061678 | 1.027964 


to tabulate the amounts 


allocated 


each year for principal and interest, 


if desired. 


TABLE 2—Sample Calculations 


Problem: To determine the date of payout, the total payments required and the annual amount of interest payments for u loan of $2,000,000 @ 





The calculation steps are as fol. 
lows: 

1. Multiply the previous year-end 
balance of the loan by Factor 1. 


J Multiply the total annual pay. 
ment by Factor 2. 


3. Deduct the product of Step 2 
from the product of Step 1. The dif. 
ference is equivalent to the year-end 
balance of the loan after payments 
have been made for the year con. 
sidered. 


4. For a period of time less than one 
year, the appropriate factors for the 
number of months involved are used 
instead of the twelve-month period 
for the entire year. 

An example of a loan calculation 

this type is shown in Table 2. 
This example is worked out in con- 
siderably more detail than is neces 
sary for practical use, in order to 
show clearly the procedure to be fol- 


of 


lowed. 

The method detailed is precise 
within the limitations of the accuracy 
of the rate projections, with but one 
assumption; namely, that the total 
amount of allocated to re 
payment of the loan is divided into 
twelve equal installments during any 
one calendar year. This method usu- 
ally is satisfactory and nearly always 
is within the normal limits of accuracy 


income 


of any rate projection. 

The amount of time required to 
make a typical calculation is de 
pendent upon the type of calculat- 
ing equipment available and the de- 
tail which is required. When a calcu- 
lating machine is used which has an 


52% interest, payable out of 80% of the net runs. 
(Note: The calculations are shown in considerably more detail than required, 


solely for clarity.) 








on ene 





























| | 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
Total Loan Loan | Loan Year End 
Working Payments Balance Balance | | Payment | Loan Allocation | Allocation 

; Interest te Loan Start of Factor (x Factor #1) Factor |x Factor #2) Balance | to Principal) to Interest 
YEAR Revenue | (80% of (1)) Period #1 | ( (3) x (4)) | #2 | ( (2) x (6)) | ( (5) —(7)) | €(3) —@&))1(2)—M) 
9 mos. 1957.... $ 675,240 $ 540,192 $2,000,000 1.042014 $2,084,028 | 1.018531 $ j $1,533,826 $ 466,174 $ 

1958... 835,200 668,160 1,533,826 1.056408 1,620,346 1.025597 | 935,083 598,743 

1959..... 776,100 620,880 935,083 1.056408 987,829 1.025597 | 351,056 584,027 

1960.... 632,200 358,776* 351,056 * * * | | —) — 351,056 

1961 514,000 |Payout=9/60 

1962..... : 714,240 Bre 

Thereafter. $1,232,090 | } 











$2,000,000 


$ 1 88,008 


rOTALS -| $5,082,070 $2,188,008 } 
* To determine the appropriate data for the last fractional year, the procedure is as follows: 
(1) Determine the average monthly payment from 80% of revenue for 1960. In this case, $42,147 per month. 
(2) Cal ulate the number of months to pay out the principal balance without considering interest. In this case the number of months is 8.3. 
(3) Calculate the loan balance at the end of the nearest whole month. 
(a) 8 months of payments = 8(42,147) = $337,176 
(b) Loan balance x Factor #1 $351,056 x 1.037260 = $364,136 
(c) 8 t ~ payments x Factor #2 = $337,176 x 1.016190 = $342,635 
Le bal! e after 8 months = $364,136 — $342,635 = $21,501 
(4) Calcula payment for the 9th month, and for the last 9 months period (Payout = September, 1960 
(a) Pa 1 month = Loan Balance x Factor #1 for 1 month = $21,501 x 1.004583 = $21,600 
(b) Tota! P for last 9 months = $21,600 plus $337,176 = $358,776 
‘TT TT r ‘rp T § 
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are you pumping red tape? 





If. you are there’s no quick, easy solution 
to your problem. But an answer must be 
found. The red tape of oil operation can 





choke production as surely as a well that is 
sanding up. These higher operation costs 
can cut your profit to the point that you 


are working only for your creditors. 





Although you have no control over your sales 
gny y 
price, you can control your costs. Working 


with your legal and tax counsel, The Com- 





merce can analyze your costs, find where 
economies can be effected, thereby increasing 
the profitableness of your operation by help- 
ing you to cut your costs, Your income 


goes up when you stop pumping red tape. 








Facilities of The National Bank of Com- 
merce Oil Loan Department are available 


in Wyoming, Nebraska, Colorado, New 





Mexico, Texas, Louisiana, and Mississippi. 


E. O. Buck, vice president, Oil Loan Department 
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MEMBER FEDERAL DEPOSIT INSURANCE CORPORATION 


THE NATIONAL BANK OF 


” COMMERCE 


~ OF HOUSTON 
Gulf Building, Houston, Texas 























automatic multiplier and an auto- 
matic negative multiplier, this calcu- 
lation can be made quite rapidly, per- 


haps in five to ten minutes. 


Stepwise, the amount of the princi- 
pal is entered into the keyboard and 


multiplied by Factor 1; without dis- 
turbing the carriage, the total an- 
nual payment is entered into the key- 
board and negatively multiplied by 
Factor 2. This step multiplies the an- 
nual loan payment by Factor 2 and 
deducts the product from the pre- 
vious product calculated in step No. |. 

The balance on the register dials 
at that the 
year-end balance of the loan after the 
allocation of principal and interest 
during the year. This balance then is 
entered on the keyboard and the pro- 
cedure is repeated using the next 
years annual payment. The process 
is continued until the payout period 
the 


time is equivalent to 


is determined by retirement of 
principal. 

It will be observed that where the 
total payments are insufficient to pay 
the interest on the loan, the year-end 
balance of the principal will grow 
proportionately. 

Where the loan agreement calls for 
fixed minimum payments to be made 
to principal, these two factors can be 
the total 
amount to meet the 
quired minimum payments on the 
principal during the life of the loan. 
In this case the balance of the princi- 
pal at the beginning and end of each 
year is known. The total payment of 
both principal and interest can be ob- 
tained as follows. Multiply the be- 
ginning loan balance by Factor 1 and 
subtract the ending balance from the 
product so obtained. The resulting 
figure, divided by Factor 2, equals 
the total payment. 

With this type of the 
month’s total payment will be the 
maximum required during the life 
of the loan. It is convenient, then, to 
calculate the total amount of the first 
monthly payment in order to deter- 
mine the ability of the borrower to 
loan avail- 


rearranged to determine 


necessary re- 


loan first 


service such a with his 


able income. 

The authors wish to acknowledge 
the assistance of Mr. John A. Murphy, 
Continental Oil Company, New York, 
New York in the preparation of these 
tables. The kind permission of Fi- 
nancial Pul ing Company, Boston, 
Massachuset eproduce these 


tables is also ac! The End 
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Boonsville Bend— Hot Oil and 


Gas Area 





sidered the Atoka. The 
Atoka series of Pennsylvanian age is 
that series of sediments occurring be- 
tween the base of the Caddo lime- 
stone of Strawn Age and the top of 
the Marble Falls formation of Mor- 
row Age. 

Structurally the top of the Bend 
conglomerate in this area is a rela- 


the base of 


tively uniform surface dipping north- 
northeastward from the Bend Arch. 
The rate of dip of approximately 75 
feet per mile is fairly uniform with 
occasiona! Mino: 
structural closures may exist, but such 


structural noses. 
closures have no over-all influence on 
the accumulation of hydrocarbons in 
the which 
thickness 100 feet 
County to more than 1,700 feet in 
Wise County. 

Lithologically, the Bend zone con- 
sists primarily of shale, sandy shale 
and The 
conglomeratic sandstones within the 
Bend section are lenticular in nature, 


conglomerate. ranges in 


from in Jack 


conglomeratic sandstones. 


some lenses covering limited distances 
while others are fairly extensive. 
These conglomerate lenses are pre- 
dominately gas-bearing in Jack and 
Wise counties. The general accumu- 
lation is stratigraphic in nature with 
up dip limits being governed by loss 
of permeability as the sandstones 
grade into shale. 

Locally some of the sandstones are 
oil as well as gas productive, but in 
general, gas is the major hydrocarbon 
the Bend The Bend 
gas is sweet with relatively uniform 
The 
bearing sandstone lenses or stringers 
found between the top and the base 
of the Bend conglomerate range from 


within section. 


composition. number of 


gas- 


one to 13. The Bend conglomerate is 
topped from 4,600 to 6,000 feet. 

Maximum discovery allowable for 
Bend conglomerate oil wells is 140 
bpd. The crude is sweet—42 gravity. 
Gas with 
climbing market demand. 

Major purchasers of Bend con- 
clomerate Lone Star 
Company, Natural Gas Pipe Line 
Company of America, and Upham 
Gas Company. Major operators are 
Christie, Mitchell and Mitchell; Lone 
Star Producing Company, wholly- 
owned subsidiary of Lone Star Gas 
Company; Gulf Oil Corporation, 
Ambassador Oil Corporation, Cities 


allowables are increasing 


gas are Gas 


‘KK SECTION 


Continued from Page 7g 


Service Oil Company, Phillips Petrg 
leum Company, Sunray Mid-Contj 
nent Oil Company, Southern Uniog 
Gas Company. . 

The small operator may be abl 
to obtain farmout deals. Fifty we 
were farmed out during the last tw 
months of 1957. 


Drilling Data. Two examples of in 
creased drilling activity in the Jack@ 
Wise Bend conglomerate area: 

1. Lone Star Producing Companyj 
had drilled 73 Bend oil and gas pro 
ducers up to January 1, 1957. Sines 
that date the company has drilled 
34 wells, including 18 gas wells, 149 
oil wells, 2 dual oil-gas wells, no dry 
holes. 

2. Until August of 1953, Christie,” 
Mitchell and Mitchell had drilled¥ 
only six wells in Wise County. Iq 
1956 the company had an average of 
six rigs working throughout the year 

and eight to 10 rigs in 19574 
CM&M drilled 42 Bend conglomerate 
gas wells last year, including four dry 
holes. 

Both companies expect activity if 
the area to be brisk for the remainder 
of 1958. 

Typical casing program calls for 
95g-1034-inch set to 300 feet; 4,7 
d¥2-inch casing to total depth aver- 
aging 5,750 feet. Two-inch tubing. 
If dual, 7-inch casing to total depth, 
two strings of two-inch tubing. Typ 
cal drill pipe program: 4¥-inch to 
total depth. 

Fresh water is used to approxi 
mately 4,000 feet; oil emulsion mud 
from 4,000 feet to total depth. Some 
lost circulation is encountered below 
+500 feet. In completing, mud is dis- 
placed with water or oil. The produc- 
ing section is treated with mud acid 
and sand-oil frac. Most wells are 
swabbed in. 

Average completion time is 21 days. 

Rigs should have 7,000-foot capac- 
ity, using natural gas or butane for 
fuel. Equipment includes two mud 
pumps, shale shaker, both steel and 
earthen mud pits, one blowout pre- 
venter. Ample drilling water is avail- 
able. 

Drilling costs range from $4.25 per 
foot in Jack County to $4.50 per foot 
in Wise County. A fully-equipped gas 
well costs from $60,000 to $75,000. 

The End 
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Here are some Bethlehem drop forgings just about 
ready for shipment. That signed and dated tag 
means that they have taken the last of many hurdles. 
They’ve survived every check-up and inspection. 

Matter of fact, the check-ups began even before 
there were any forgings. The steel was subjected to 
thorough metallurgical analysis long before it reached 
the forging hammers. Then, at every step along the 
route, the job received another careful going-over. 


Finally, after hardness tests, dimensional checks, 


BETHLEHEM STEEL 


and surface inspection, the finished drop forgings 
rated the ‘‘Passed Inspection”’ tag. 

Every order of Bethlehem drop forgings must run 
this kind of obstacle race and clear every prescribed 
check-point. It is the customer’s assurance of qual- 
ity workmanship; an assurance of forgings he can 


accept and use with confidence. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


erHleney 


STEEL 








Smaller firms drill three 
out of four wells in U.S. 


Gulf Oil again was most active operator in 1957. 
Texas Company was second and Shell third. 


By L. J. Logan, Wortp Or Staff 


More THAN three out of every four 


wells completed in the U. S. in 1957 
were drilled by independent operators 
and smaller companies producing less 
than 10,000 barrels of crude oil per 


The tabulation shows that 41 com- 
panies, including the major concerns 
and a limited number of 
firms, together drilled approximately 

I 
12,589 net wells. That number repre- 


smaller 


22.3 percent in 1956, based on data 
for the same companies in both years, 

The table herewith includes seven 
larger companies that were not jn 
the similar tabulation presented jp 
Worvp Oi1r of June, 1957, Page 99, 


Gulf Again First. Gulf Oil Corpora. 
tion in 1957, as in 1956, drilled more 
wells in the U. S. than any other 
Its 1,754 net wells repre. 
sented an increase of 26 percent over 
its own 1,388 completions in 1956, 
The Texas Company continued in 
second place in U, S. drilling, with 
1,493 gross wells completed. The 
company headed the list in 1955, 
Shell Oil Company was the third 
most active company, having partici- 
pated in the drilling of 1,274 wells, 
Standard Oil Company (Indiana) 
was fourth, with 1,150 gross well com- 


company. 


day. sented 23.6 percent of the U. S. total. pletions. 
Those independents during the year Independent operators in 1957 cur- Together, Standard Oil Company 
completed about 40,761 wells, or 76.4 _ tailed drilling very little more sharply New Jersey) affiliates, Humble Oil 


than the larger concerns. Their pro- & Refining Company and The Carter 
portion of 76.4 percent of total com- Oil Company, drilled 1,054 wells. 
Socony Mobil Oil Company reported 


882 completions. Humble Oil & Re- 


fining Company accounted for 
Number of Wells Completed in U. S. in 1957 by Larger Companies 


Data from ali available annual reports of U. S. companies with crude production and/or refinery runs above 10,000 barrels daily. 


percent of the 53,350 completions in 
the country. 

pletions in 1957 compared with about 
76.7 percent in 1956. Conversely, the 
23.6 percent ratio in 


figures are derived from the 
herewith. The table 
compiled from recently issued annual 


These 


tabulation was 


larger companies’ alone 


reports of over 40 companies. 1957 was up only slightly from about 867 gross wells. 



































Company and Approximate 1Gross 2Net Company and Approximate 1Gross 2Net 
Rank in Drilling Wells Wells Rank in Drilling Wells Wells 
1. Gulf Oil Corporation (excl. British 25. Pure Oil Company....... 2? i 
American) pe tea 1,754 26. Ashland Oil & Refining Co....... 170 123 
2. The Texas Company 1,493 peat 27. Anderson- Prichard Oil Cc orp... 149 101 
3. Shell Oil Company. 1274 | ....... | o-ee— —- ——----——— 
——_— ———_— 28. Seaboard Oil Cc ompany. ee eats 93 
4. Standard Oil Company (Ind. ). 1, 150 818 24. General Crude Oil C ompany. ; 144 88 
5. Standard Oil Company (N.J. Y 30. Standard Oil C ompany ( (Ohio). ry 130 — 
(Humble & Carter)....... ceont See Siniaten ———- — — - ————-— 
6. Socony Mobil Oil Company....... ae ae 31. United Gas Cc ‘orporation. ee 114 76 
—_ a a 32. Plymouth Oil Company......... an ae 
7. Humble Oil & Refining Company .| 867 rer 33. Texas Pacific Coal & Oil Co. 102 | 73 
8. Standard Oil Company of Calif.. 3968 tetas ~- —-- —-—— 
9. Continental Oil C ompany. stiems 756 511 34. Monsanto Cc hemical Co. (Li ion Oil 
-— = —- —--—- ———_—_—_|_—__—_— Company Division)..... 101 71 
19. Skelly Oil Company. 720 464 35. Richfield Oil Corporation ; aie Sigh ‘61 
11. Sinclair Oil oy, saan shies oe 446 36. Honolulu Oil Corporation. eee 94 ; 
12. Cities Service C ompany. : 676 Garena ——_—— --—- ~~~ —_ ——— — 
———— cae Cn 37. C olorado Oil & Gas Corporation. - 55 “3 
13. Ohio Oil Company. . a 554 Peres 38. Argo Oil Corporation...... _ 86 ; . “o 
14. Sun Oil Company. ‘i 544 er 39. Arkansas Fuel Oil Corporation. 67 oS oil 
15. Sunray Mid-C ontinent Oil Co. ee 326 —--= wae = —= su] 
—_——_— eee 40. Delhi- Taylor Oil Corporation. naka CO | ioteem oul 
16. Phillips Petroleum Company. Bee 319 41. Texas Gulf Producing Company. siete a8 37 
17. South Penn Oil Company.........|_ ...... | 304 42. Getty Oil Company............... 42 29 
18. Union Oil Company of Calif...... 369 284 -- - —_———— 
——— = —— ——————<—_|—__——_- ‘Total 41 Companies...........| ...... 612,589 Ce 
19. Amerada Petroleum ors amaaaal .| ae eee (Percent of U.S.)..... cepews 23.6 ind 
20. Atlantic Refining Company.......| ...... 228 Rest of Industry...... ne 40,761 
21. Tennessee Gas Transmission Co.. 293 220 (Percent of U.S.)........ mihi 76.4 ply 
22. Tidew: ater Oil Company..........| 377 | 187 Total, United States. | 53,350 
23. British American Oil Prod. Co... .| Oe Ree Joy 
24. Carter Oil Company.............. ee ee | a pri 
1 Includ lls owned solatly with others. 2 Company’s “Stile and Carter are included. ® For companies - that | 
net share. otal Western Hemisphere. * Productive reported only gross wells, net wells are here estimated as 67.87 this 


wells only. ludes Standard (N.J.), as its affiliates, of gross, as indicated by reports showing both gross and net wells. 
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Who says there's | 
-| not enough 

“| competition in 
“| the Oil Industry? 




















Ss 

3 

1 

3 

8 

6 

3 

‘1 

y1 ‘ ' 

\ ST: & 3 — - : P 

“a PRODUCTION: “I compete RESEARCH: “I compete with REFINING: “Competition in my MARKETING: “And, of course, 

" against 15,000 other independent thousands of scientists from field keeps the top refining com- everyone knows about the in- 
oil producers to keep America scores of other oil companies to pany in the United States down tense competition in my end of 

- supplied with enough oil to meet create new and better products to only 10.4% of the total refin- the oil business—America’s more 

; our future needs.” for consumers.” ery output.” than 180,000 service stations.” 

7 

9 

a e,° 7 P OO eee Oo — — - - S- S S CS S -O O  e——eeee 7 

9 Competition is the key to success in all phases of the oil r : . 

, ind pe an ° Y ; . : I | American Petroleum Institute, Dept. G | 

, industry. Large, medium and small oil companies compete to sup- | 50 W. 50th Street, New York 20, N. Y. | 

4 ply the products that fuel our nation s economy. Please send me your FREE booklets on the oil : 

0 All this competition has one all-important result: Americans en- j industry. 
joy the widest selection of high-quality oil products at the lowest | NAME | 

— prices anywhere in the world. | | 

h t . t ° . ° ° . . | ADDRESS | 

that For more valuable information about your industry clip and mail 

8% Fa. ; ’ | city ZONE __ STATE | 

ells. us Coupon. ca ee ei ee al 

958 MAY. 1958 WORLD OIL For more data on advertised products, use Readers’ Service Cards, last page. 89 
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Independents 


produce over 


third of U. S. crude oil 


Humble is largest producer. Next in order are Texas, 


Gulf, Shell, and Standard of California. 


More third of the crude 
oil production in the U. S. in 1957 
was provided by smaller companies 


THAN one 


and independent operators. There 
were thousands of those smaller oper- 
ators, each producing less than 10,000 
barrels per day. 

The independents in 1957 pro- 
2,595,461 
36.17 percent of the 


duced, on average, about 
barrels daily, or 
U. S. total of 7,175,024 daily. 

indicated by the 
The 


table was compiled from data in re- 


These figures are 


tabulation presented herewith. 


cently issued annual reports. 


As shown in the table, 41 larger 


companies in 1957 accounted for gross 
crude oil production of approximately 
4,579,563 barrels per day. That was 
63.83 percent of the U. S. total. 
Smaller and larger companies main- 
tained about the shares in U.S. 
production in 1957 as in 1956. The 
nation’s average production of 7,175,- 
024 barrels daily in 1957 was slightly 
greater than the 7,151,453 barrels per 
day of 1956. Production of the larger 
companies accounted for part of that 
and output of the 
about 


same 


increase, smaller 


operators increased 
tionally. 
A tabulation of production by com- 


propor- 


panies in 1956 was published in 
Wortp Ot of June 1957, Page 98. 


Company Rankings. Humble (jj 
& Refining Company produced more 
domestic crude in 1957 than any other 
company. It averaged 360,560. bar. 
rels daily net production or 5.03 per. 
cent of the U. S. total. However. 
Standard Oil Company (New Jersey), 
accounted for 382.687 barrels daily 
or 5.33 percent of the national total, 
by adding the production of both of 
its U. S. producing affiliates, 87 per- 
cent owned Humble, and wholly 
owned Carter Oil Company. . 


Next 


Company. 


Texas 
It produced 357,651 bar. 
rels daily, or 4.99 percent of U. §. 
Gulf Oil Corporation’s net 
322,929 barrels 


after Humble was The 


output. 
production averaged 
daily, or 4.50 percent of the U. §. 
total. These Gulf’s 
38 percent interest in the U. S. pro. 
American Oil Pro- 


ducing Company. Gulf alone produced 


fioures included 


duction of British 


306,856 barrels daily. or 4.28 percent 
of the U. S. Shell Oil Company aver- 
daily. or 4.43 


percent of the national total. 


aged 317.562 barrels 


Net Domestic Crude Oil Production of Some U. S. Companies in 1957 
(Company's net share; does not include royalty and co-owner interests) 
Data from all available annual reports of U. S. companies with crude production and/or refinery runs above 10,000 barrels daily. 
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Company and Rank Barrels J of Company and Rank Barrels % of 
in Production Daily U. S. in Production Daily U. S. 
1. Standard Oil Co. (N. J.) — & 25. Seaboard Oil Company 40,290 0.56 
87% of Humble). ; 382,687 5.33 26. Honolulu Oil Corporation 130,400 0.42 
2. Humble Oil & Refining Co. 360,560 5.03 27. Standard Oil Company (Ohio) 30,067 0.42 
3. The Texas 5 Company... 357,651 4.99 — - —- - 
——— —_—_—_———— —— 28. British American Oil Prod. Co. 27,800 0.39 
4. Gulf Oil Corp. (incl. 58% of British 29. Tennessee Gas Transmission Co. 26,686 0.31 
American's U. S. aoad. Mca, aon aia 322,929 4.50 30. Monsanto Chemical Co. - ion Oil 
- Shell Oil Company.............. 317,562 4.43 C ompany Division). “eld 20,555 0.29 
. Standard Oil Co. of Calif.. *299,600 4.18 —~——— 
— —_—__—_——— —— — —— 31. Texas Pacific Coal & Oil eesti 20,266 0.29 
7. Standard Oil Company (Ind.) *297,980 4.15 32. United Gas Corporation. - 19,214 0.27 
8. Socony Mobil Oil Company 237,125 3.30 33. Plymouth Oil Company. . : 15,150 0.21 
9. Continental Oil Company eae 133,652 1.86 - — 
—_—_——___—_—— — — — —_—— 34. Texas Gulf Producing Company. 13,950 0.19 
10. Sinclair Oil Corporation. . 129,539 1.80 35. Anderson-Prichard Oil Corp.. 13,813 0.19 
11. Phillips Petroleum Company. ee 132,007 1.84 36. Arkansas Fuel Oil Corporation 13,033 0.18 
12. Cities Service C ompany. *122,271 1.71 : ~ — 
— —_—_—— 37. ‘South Penn Oil Company 11,355 0.16 
13. Sun Oil Company. *121,302 1.69 38. Argo Oil Corporation. 11,350 0.16 
14. Ohio Oil C ompany. 95,561 1.33 39. General Crude Oil Company 10,690 0.15 
15. Union Oil Co. of Calif. 102,575 1.43 _ — — a - —— 
——_—— — - 40. Getty Oil Company. 9, 624 0.13 
16. Tidewater Oil Company. 88,848 1.23 41. Ashland Oil & Refining C ompany 8,676 0.13 
17. Atlantic Refining Company ee *98,110 1.36 42. Colorado Oil & Gas Corporation. 7,310 0.10 
18. Amerada Petroleum Corporation. 88,031 1.22 : 
ee nee — tTotal, 41 Companies. . . 4,007,118 55.85 
19. Sunray Mid- Continent Oil Co. 81 646 1.14 Royalty and Co-Owner Oil 
20. Skelly Oil Company............. 69,077 0.96 Promuced, Met............ 572,445 7.98 
21. Carter Oil Company 69,000 0.96 — —- — 
: —— ---— Gross Production, Above Co.'s.) 4,579,563 63.83 
22. Pure Oil Company. bie 65, 825 0.92 Remainder of Industry. 2,595,461 36.17 
23. Richfield Oil C ‘orporation. ; 157,704 0.80 - ——— 
24. Signal Oil & Gas Company. 44.411 0.62 rotal, United States. . 7,175,024 100.00 
* Includes 1 il gas aide. + Western Hemisphere. U.S. saniaeiid counted : a second time in figures shown for Gull 


Oil C orp. X Estimate based on reported gross production 
of 34,748 barrels daily. 


t Totals exclude S 
and Carter, are inc! 
daily (0. 22% of U.S 


ndard | (N. J.), whose U.S. affiliates, Humble 


Totals also exclude the 16,077 barrels 
resenting 58% of British American’s 
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trillion cubic feet of natural gas in 








































































































e Oil meted PRODUCTION OF NATURAL COMPARATIVE GROWTH OF U.S. CRUDE. 947 w ; “1: 
more GAS SINCE 1947. 1947 was equivalent to 849 million 
other Cg ; barrels of oil, while the production of 
bai 40.7 10.7 trillion cubic feet of natural gas 
per- A in 1957 was equivalent to 1,981 mil- 
Ver. ey lion barrels of oil. Thus, annual nat- 
sey), af a ural gas production rose an equivalent 
dail; 5 ” ‘ of 1.1 billion barrels the past 10 years, 
‘otal. oa = 100 _ while crude oil production was rising 
th of | ; 1,057 =f gant only Vs billion barrels, A billion bar- 
per- & | | .. pon rels of oil is worth $3 billion annually, 
olly y | | ca but an equivalent amount of gas 
) 4 | | g a.” | brings only $700 million. 
= B46 - | | : i 
eXas d | | % Natural gas is growing faster than 
bar- 2 | | any other fuel. Gains in natural gas 
J. §. | | : 49 — | sales account for the bulk of the in- 
net | | | crease recorded in total energy fuel 
rreh | | consumption during recent years. 
1 § | Between 1957 and 1952, total U. S. 
ul | | energy fuel consumption rose an aver- 
a e oer age of 3.0 percent a year, but the 
ag 1947 1949 «= 195) 19531955957 “ average per annum gain for natural 
Pro- gas was 7.1 percent. Only natural gas 
uced liquids, a closely allied fuel, ap- 
cent o proached this rate of growth, advanc- 
ver- Huge natural gas sales gain ing 6.0 percent yearly during the last 
143 five years. In contrast, oil rose 4.2 
- percent per year since 1952. 
retards oil dema nd growth The trend toward gas became more 
pronounced the past year. Total 
energy fuel consumption rose only 0.2 
Natural gas becomes a big competitor of oil, now Peen’ ™ 19Ss, tak naturel gut ae 
: “ ‘ Se aaa : vanced 7.4 percent, Oil fell 0.7 per- 
supplies 25 percent of all U. S. energy fuel consumption. cent, and coal 4.8 percent. 
of As a result of these trends, gas is 
— 7 . ) ee supplying an increasingly larger por- 
56 THE TREMENDOUS postwar surge in faster than oil production. U.S. mar- tion of total U. S. energy fuels, In 
a i Cragg eR of natural gas =“ . ted aun * naneee ” - 1957, natural gas accounted for 25.0 
etarded oil consumption growth. 1957 was nearly 2Y/2 times greater percent of all power fuels consumed 
39 Much of the gain in natural gas con- than in 1947, and 50 percent above <n the U.S. wherees 0 feraied aah 
31 sumption has been at the expense of five years ago. In contrast, U.S. crude 94 9 percent in 1952, and 13.8 per- 
29 val. Nevertheless, U. S. oil consump- oil production, which also has been ceat in 1947. Oli sll furnished 
ee tion undoubtedly would be « onsider- depressed by the _growth in imports percent of all energy fuel consumption 
~ ably larger today were it not for the and since mid-1997 by the slump in 1957, compared with 39.4 percent 
1 rapid expansion of natural gas sales. general business activity, increased ==, 1959 and 32.9 percent in 1947, 
i. Gas exceeds oil growth. Of pri- -_ ws a 1947 and 14 per- Natural gas will continue to expand 
19 mary interest to the oil industry is the cent since 1992 its position in 1958. Oil consumption 
18 impact of rapid natural gas expansion The same trend is shown if natural jg being depressed by the general busi- 
16 on oil. gas is converted to an oil equivalent ness slump, but natural gas is likely 
16 Natural gas production is increasing on a Btu basis. The production of 4.6 to record another sizable gain. 
15 
< U. S. Consumption of Energy Fuels 
13 
10 (All figures for British thermal units in trillions) 
Source: U. S. Bureau of Mines. Consumption calculated on basis of production plus imports minus exports and storage. 
85 
AVERAGE ANNUAL CHANGE 
" BTU ANNUALLY PERCENT OF TOTAL 1957-1956 1957-1952 1952-1947 
83 1957 1956 1952 1947 1957 1956 1952 1947 Btu | Percent Btu Percent) Btu Percent 
o Crude Oil 17,290 | 17,418 | 14,380 | 10,803 | 41.1 11.5 39.4 32.9 128 0.7 602 | +4.2 +714 | + 66 
Natural Gas, Dry 10,530 9,834 7,760 $,518 25.0 23.4 21.2 13.8 +696 +7.4 +554 +7.1 | +692) 415.3 
00 Natural Gas Liquids 1,239 1,209 954 564 2.9 2.9 2.6 1.7 + 30 2.5 57 +6.0 + 78 $13.8 
oal and Lignite 1,370 | 11,948 | 11,868 | 15,526 27.0 28.4 32.4 47.2 578 1.8 99 0.8 73 1.7 
— Water Power 1,668 1,598 1,614 1,459 1.0 3.8 4.4 4.4 +70! +4.4 +11 0.7 + 31 2.3 
a Potal 42,09 12,007 | 36,576 | 32,870 | 100.0 100.0 100.0 | 1000 | + 90 0.2 104 +3.0 roK —— 
The End 
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Warren L. Baker, Editorial Directoy 


Higher U.S. producing rates are likely 


Improvements in stocks coupled with prospects for better demand with 
arrival of summer should permit some relief from recent low producing rates. 


Higher U. S. oil producing rates 
during the last half of 1958 are be- 
coming increasingly likely. There are 
growing indications that the worst of 
oil’s slump will terminate by mid- 
year. 

This prospect is based on improv- 
ing stocks and the expectation that 
demand will be larger than current 
spring volumes. Recent low produc- 
tion volumes have materially allevi- 
ated excessive stocks. Additional stock 
improvement is promised by establish- 
ment of low May production sched- 
ules in several leading states. Inven- 
tories now are in gO dd shape except 






TOTAL DEMAND 


Millions of Barrels Daily 





JFMAMI SAS OND 








CRUDE STOCKS 


Milhons of Barrels End of Month) 





JFMAMI SAS OND 


GASOLINE STOCKS 
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on the West Coast. Spring months 
invariably are the lowest consuming 
period of the year, hence the expecta- 
tion that some improvement will take 
place by July and August despite the 
retarding influence of the general 
business recession. 

The upturn in 
could come any time after June, with 


producing rates 
some improvement seemingly assured 
by September, unless an unexpected 
marked worsening of general business 
activity causes a substantial drop in 
demand. The extent of 
will depend on future consumption. 
that the gain will be 


the increase 


Prospects are 
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DISTILLATE STOCKS 


Millions of Barrels End of Month 


gradual and small, rather than rapid 
and sizable. 


Reasonable stocks levels mean 
production can be stepped up, as 
there would no longer be a need to 
hold supply below current needs to 
cure excessive inventories. Reasonable 
stock inventories are in prospect out- 
side of California. 

Gasoline stocks are chief current 
inventory problem. But with the ar- 
rival of the motoring season they have 
shown some improvement in_ recent 
weeks. Mid-April gasoline inventories 
were 11 million barrels above a year 
However, 


ago. a sizable portion of 
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this gain is located on the West Coast. 
Stocks east of California are only 82 
million barrels above 12 months ago. 
Gasoline inventories should drop sub- 
stantially in coming months in view 
of reduced refinery output and in- 
creased summer driving. 

Distillate fuel oil stocks now are in 


excellent condition. Excessive quan- 
tities have been eliminated by cold 
weather and reduced refinery runs. 


Total U. S. distillate stocks are slightly 
below a year ago, while east of Calli- 
fornia they are 4 million barrels be- 


low last year. 


Residual stocks are excessive, but 
the increase is practically all in Cali- 
fornia. U. S. stocks are 20 million 


than at this time last 
east of California they 


barrels greater 
year. However, 
re less than 3 million barrels larger. 
24 million bar- 


But California 


Crude oil stocks are 


rels above a year ago. 


accounts for all but 10 million barrels 
of this increase. Furthermore, crude 
stocks were depressed sharply a year 


ago by heavy emergency shipments to 


Western Europe during the Suez 
Canal crisis. Current levels are nine 
million barrels below the end of last 


July. Low producing rates should 


reductions outside 
the 


for crude inven- 


in substantial 
California 


Hence, 


tories 


sult 


of by first of June. 


prospects are 
east of California be below 
1957 volumes by mid-year. 


Inroads on excessive inventories and 


promise of further stock improve- 
ments by summer make _ prospects 
much brighter than in past months. 


Demand should improve once the 


low consuming spring months are 
past. The degree of increase will de- 
pend on general business activity. An 
upturn in general business would 
have a marked beneficial influence 
but the industry cannot yet count on 
this. 

Unless the general business reces- 
son slumps further, prospects indi- 


cate demand should be on a par with 
With 


levels, 


1957 and 1956 volumes by fall. 
stocks reduced 
production and 
can be stepped up 
low volumes, 


to reasonable 


refinery operations 


from present very 


Neither production or refining can 
be expected to equal 1957 fall rates, 
because 


were made to stocks 


large undersirable additions 
in those months. 
But some relief from present very low 
producing and refining rates should 


be possible without adding abnormal 


quantities to inventories. 
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U. S. Monthly Oil Trends 


(THOUSANDS ‘OF BARRELS DAILY) 






































MARCH oo JANUARY- MARCH 
————, —— ——--- eb. |—_—_—_ , —__—___—_—_- 
1958 1957 57 | % Diff. 1958 1958 | 1957 | % Diff. 
U. S. Crude Oil Production 6,273 | 7.717 —18.7 6,821 6,647 | | a" —12.8 
U.S. Nat. Gas Liquids Prod. 800 | 826 | — 32 815 810 7] — 2.8 
us Total Imports. 1,593 1,464 | + 88 1,494 1,590; 1, $40 a3 +10. + 
East Coast C rude Imports 882 627 +40.7 666 8C5 | 611 j “431. 8 
Total Crude Imports 1,033 | 836 +23.6 8C7 960 808 +18.8 
lotal Refined Products 560 | 629 11.0 687 630 633 | — 0.1 
iste edie - cancel — ae el ae Sears 
Total New Supply ae 8,666 | 10,007 | —13.4 9,130 9,046 9,898 | — 8.6 
Stock Changes All Oils (Daily) 580 | 16 | —1,000 —789 —721 
lotal Demand All U.S. Oils 9,246 | 10,023 | - 78 10,130 9, 836 | 10, 618 | — 7.4 
G: eoline Demand 3,617 3.783 | 4.4 3,430 3 527 3, 682 | — 4.2 
Distillate Fue! Demand 2,125 2,182 2.6 2,959 1,001 2,676 | —62.6 
Residual Fuel Demand 1,464 1,748 16.3 1,758 1,665 1,931 | —13.8 
Domestic Demand, All Oils 9,016 8,982 | + 0.4 9,895 9,683 9,016 | + 7.4 
Export Demand, All Oils 230 1,040 77.9 235 235 940 | —75.0 
Crude Runs U.S. Refineries 7,297 8,047 9.3 7,447 7,473 8,138 - 8.2 
Domestic Crude Runs 6,398 7,270 —12.0 6,567 6,596 4) —10.0 
Foreign Crude Runs 899 777 +15.7 880 921 811 +13.6 
TOTAL U.S. STOCKS STOCKS EAST OF CALIFORNIA 
Millions of Barrels Millions of Barrels 
End of Month End of Month 
March March 
- ——---- eb. - Feb. 
1958 1957 % Diff. 1958 1958 1957 % Diff. 1958 
Crude Oil 283.9 254.9 +11.4 287.8 240.3 224.4 + 7.1 243.5 
Gasoline 215.6 206.7 + 4.3 215.2 186.9 179.5 + 4.1] 186.5 
Distillate Fuel Oil 74.8 76.2 1.8 88.0 62.3 67.3 - 7.4 73.8 
Residual Fuel Oil 54.9 37.4 +468] 54.3 25.5 25.0 + 2.0] 25.9 
kK erosine 15.5 20.2 23.3 17.2 16.7 19.9 —16.1 16.9 
Source: Except for latest two months, al! data from U.S. Bureau of Mines. Data for last two months from 


American Pet; 
except U. 
Oil 





oleum Institute weekly repor 
N: itural Gas Liquids Production 


rts and U.S. 
and Demand figures which 





U. S. Crude Production By States 


(Thousands of mers 


Bureau of Mines weekly crude stock 
are estimated by World 


report . 


% Diff. 





DAILY AVERAG E PRODU CT ION TOTAL PRODUCTION 
MARCH —_ JANU ARY- MARCH 
STATE or DISTRICT 1958 1957 % Diff. 1958 1958 1957 
Alabama 16.0 13.2 + 21.2 15.8 1,423 1,092 
Arkansas 83.3 86.0 3.1 83.5 7,532 7,769 
California 881.2 930.1 5.3 894.6 80,696 84,247 
Colorado 140.5 157.0 10.5 140.6 12,602 14,227 
Florida 1.2 1.2 1.3 112 112 
Illinois 230.1 210.2 + 9.5 232.8 20,854 19,671 
Indiana 31.7 35.9 11.7 31.0 2,846 3,267 
Kansas 284.6 311.0 8.5 332.0 28,468 29,366 
Kentucky 39.4 45.9 14.2 40.7 3,744 1,180 
Louisiana 818.5 1001.3 18.3 849.7 75,200 90,670 
North Louisiana 114.0 139.7 - 18 112.0 10,218 12, 541 
South Louisiana 704.5 864.6 18.5 737.7 65,072 78,129 
Michigan 23.9 27.6 13.4 25.7 2,244 2,548 
Mississippi 104.3 110.2 5.4 103.9 9,201 10,189 
Missouri-Tennessee-South Dakota 0.3 0.3 0.5 36 23 
Montana 73.9 72.6 + 18 75.2 6,730 §,358 
Nebraska 52.3 51.9 + 0.8 53.7 4,541 4,485 
Nevada 0.1 0.1 11 8 
New Mexico 263.1 274.1 4.0 264.6 23,700 23,899 
" Satie ast New Mexico 256.5 267.3 4.1 257.9 23,079 23,345 
Northwest New Mexico. 6.6 6.8 3.0 6.7 621 5 
Ne Ww York. ; 6.6 72 8.3 6.3 588 652 
North Dakota. 25.5 45.5 44.0 34.8 3,097 3,818 
Ohio 17.3 12.9 + 34.1 14.9 1,483 1,195 
Oklahoma 535.3 652.4 18.0 563.2 50,175 57,262 
Pennsylvania 18.9 22.5 16.0 17.8 1,698 2,044 
Texas 2,294.1 3,341.9 31.4 2,707.0 231,488 290, 663 
Dist. 1: South ( Central 44.5 57.4 22.5 48.3 4,179 5,097 
Dist. 2: Middle Gulf 101.8 172.2 40.9 130.2 10,792 14,626 
Dist. 3: Upper Gulf. ... 357.4 485.4 26.4 400.5 35,085 42,164 
Dist. 4: Lower Gulf. . 167.9 259.0 35.3 205.0 7,265 22,217 
Dist. 5: East Central 28.3 14.3 36.1 35.2 2,863 3,795 
Dist. 6: Northeast 231.2 380.8 39.3 290.8 24,139 32,486 
Dist. 7-B: North Central 131.9 172.8 23.7 147.6 12,747 14,998 
Dist. 7-C: West Central 118.0 179.4 34.2 145.7 12,426 15,771 
Dist. 8: West 814.5 1,251.2 34.9 995.0 84,662 106,653 
Dist. 9: North 190.9 216.7 11.9 201.1 17,710 19,163 
Dist. 10: Panhandle. 107.7 105.6 + 2.0 107.6 9,598 9,176 
Utah 16.9 12.3 + 37.4 16.0 1,388 1,002 
Virginia 2 1 
Washington 2 
West Virginia 6.7 5.6 + 19.6 5.2 524 524 
Wyoming. 306.7 287.8 + 6.6 309.9 27,473 26,921 


Source: Bureau of Mines and API. 
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Texas Districts from API and do not necessarily agree with State totals. 
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11,902 wells completed 
during the first quarter of 
"98 are 11.8 percent 
behind same period 

of last year. 


L. S. DRILLING activity during 


March dropped to the lowest level 


since February, 1953, bringing the 
first quarter of the year to a close 
with 11.8 percent fewer wells than 
were completed during the same pe- 
riod last year, Through March, 1957, 
there had been 13,493 wells com- 
pleted with 55,916,704 feet of hole 


drilled, while the first three months of 
1958 showed only 11,902 wells com- 
pleted and 49,720,049 feet of hole 
drilled. 

This marks the first time in the 
five-year period that March has not 
recorded an increase in activity ove 
the month of February with its fewer 
days and poorer weather conditions. 


FOOTAGE DRILLED 


Millions of Feet 
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Drilling falls to five-year low 
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in operation. Rigs in operation at the 
end of March totaled 3,860 compared 


with 3,970 for February and 4,290 in 
January. This is the first time rigs 
have fallen below 4,000 in more than 


five years. Only twice during the past 
five preceding years have fewer than 


+500 rigs been in operation. In Au- 
gust. 1954. slightly more than 4,400 
rigs were in operation, and Febru- 


ary, 1955, the rig count dropped just 
below the 4.500 mark. In both in- 
stances the following month reflected 


a gain and continued to increase 
throughout the remainder of 
Reduced rig activity 
completion rate for April. 

There has been an average of 150 
wildcat drilled 
month during the first quarter of this 


drilled in the first 


f the year. 


presages a low 


fewer wells each 


year than were 
three months of 1957. At the end of 
March. 1958. a total of 2,353 ex- 


ploratory wells had been drilled as 
compared to 2,830 during the first 
quarter of 1957, 
crease of 17 percent. 


representing a de- 

Oklahoma continues increasing ac- 
tivity with 660 completed wells for 
March, marking the second month of 
the new year that the total has passed 
600. There was only one month dur- 
ing 1957 that Oklahoma 
more than 600 wells completed dur- 
ing a month’s period. The 
completions in Oklahoma were 472 
year of 


showed 
average 


wells per month during the 
1957. 


There were 3,672 completed wells 
with 15,472,897 feet of hole drilled in 
March, 109 fewer wells and 225,439 
less footage than drilled Feburary. 
Last year 4,377 wells were completed 
in March as against 4.262 for Febru- 
ary with over 700,000 more footage 
drilled. 

The la: nonths have seen a 
steady decline in the number of rigs 
98 CURREN dT OOK SECTION 





ACTIVE DRILLING RIGS 


Thousands of Rigs End of Month 
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ACTIVE ROTARY RIGS 


30 housands of Rigs End of Month) 


























































An over-all 
drilling is shown in New 
the 
same period last year with the major- 


5 percent decrease in 
Mexico for 
quarter as compared with the 


ity of wells drilled in the northwest 


area where activity has increased 3 
with 


in the 


percent 30 percent fewer wells 


drilled 


southeast area. 


Summary of U. S. panei Activity 


THREE MONTHS 
January- March 











| Mar.,| Feb., Percest 
ITEM 1958 | 1958 | 1958 | 1957 Dift 
New Wells 
Completed: 
Oil 1,806; 1,925) 5,972) 7,294) —181 
Distillate 88 62 211 154) +37.0 
Gas 303} 322 993 894) +11.1 
Service 135) 142 417 234| +782 
Dry 1,340} 1,330) 4,309) 4,917) —12.4 
Total Wells 3,672) 3.781) 11,902) 13,493) —I18 
Footage Drilled 
{In. of Feet 15.5) 15.7) 49.7) 55.9) —IL1 


Summary of U. S. Wildcat Drilling 


THREE MONTHS 
January: March 

















Mar.,| Feb., Percent 
ITEM 1958 | 1958 | 1958 | 1957 | Diff. 
New Field | 
Discoveries: | | 
Oil 39 74 180 215 16.3 
Distillate 9 13 25 35| —28.6 
Gas 14 24 66 57; +10. 
Total Discoveries 62 111 271 307 11.7 
“Dey Ww ilde ats 662 617| 2,082) 2,529 li 
Total Wildcats 4 728} 2,353) 2,836) —17.0 
Percent Productive 8.6 15. 2 11.5} 10.8) 
Percent Dry 91.4; 84.8) 88.5) 89.2 
WORLD OIL MAY, 1958 
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HALLIBURTON 


HYDRAULIC JAR 
BETTER! 


Halliburton’s rugged and reliable Hydraulic Jar 
combines effective action with simplicity and 
ease of operation. By means of this useful tool, 
the hydrostatic pressure of the well fluid gives 
a “knock-out” punch to unseat and release stuck 
packer or anchor. The simplicity of the Hydrau- 
lic Jar is demonstrated by its one moving part; 
its striking power has proven its effective 


dependability. 


CURVE SHOWS HOW THIS STRIKING POWER INCREASES WITH DEPTH 
... EASES STRAIN ON TESTING STRING 


When pull is applied to the pipe against resist- 
ance, the sealing packer acts as a piston in the hydraulic 
system of the Jar, working against the hydrostatic pressure 
of the well fluid. The striking force of the Hydraulic Jar is 
intensified with depth; an increase in well depth or in 
hydrostatic pressure increases the strength of the blow. The 
Hydraulic Jar may be cocked and re-cocked, if required, 
by slacking off pipe weight, as when packer is set. 

See your Halliburton Formation Testing Spe- 
cialist for details of the Hydraulic Jar and the money- 
saving rental plan. Put the striking power of Halliburton’s 


Hydraulic Jar to work for you! 


HALLIBURTON 
TESTING SERVICES 





“wip STRIKING POWER 


















ee 


ee ol ton el en ON 






































OKLAHOMA 


HALLIBURTON OIL WELL CEMENTING COMPANY ®. DUNCAN, 


THE 


ne) 
> 
> 
£ 


ORMATION 





100 mor on advertised products, use Readers’ Service Cards, last page. 





WORLD OIL 





Exploration Section 






















Geology of the region is favorable for new oil and 
gas discoveries. Wildcat activity and hot lease play in 
the eastern section characterize latest developments. 


Arkansas 





By William M. Caplan : 


valley | Arkansas Geological and Conservation Commission, Little Rock 


CuRRENTLY THERE are 38 dry gas was The Carter Oil Co.’s Chronister 
fields, containing 244 producing wells, 1, Sec. 3-8N-19W, Pope County, ‘ 
in the Arkansas Valley region. In- which was completed as a 78.5 MMcf ] 
creased wildcat activity in the eastern dual producer, that started a hot leas- 
portion of the Valley has recently ing campaign which has seen major 
intensified and extended lease play in companies and independents lease 
that direction. A comprehensive anal- thousands of acres. 


region | 


Q. 
0 
< 
2. 
Oo 
0 
Oe] 





ysis of the geology of the region The Mansfield field, brought in 
new gas | indicates chances are excellent for in- during 1902 in Sebastian County, was 

creased gas, and possibly oil, produc- the first commercial gas field in the 

tion. province. For almost 20 years follow- 
reserves Dry gas in commercial quantities ing the Mansfield discovery, devel- p 


has been produced in northwest Ar- opment was confined to Sebastian, 
kansas in the so-called Arkansas Val- Scott and Crawford counties. 
ley region since 1902. However, it In 1921, a major step-out into "| 
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have ship... will search 


GSI’s Motor Vessel SONIC is currently conducting marine seismic 
surveys in the Eastern Hemisphere. If you are planning offshore explo- 
ration in this area, you can: 
e fully evaluate known structures through seaward extension of 
land work 


® pinpoint areas of interest rapidly and accurately 
e save up to 75% the cost of an equivalent-coverage land survey 
Write for additional details on availability of the SONIC, a fully- 


equipped, 405-ton ocean-going vessel which pioneered the single-ship 
method of marine seismic surveying. 





100 EXCHANGE PARK NORTH . OALLAS 35 TEXAS 
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_,. Formation fracturing ... a success in the Valley region 


Johnson County opened the Clarks- 
ville field and started the slow exten- 
sion of gas production eastward along 
the trend of the Valley. Currently, 
the easternmost limit of dry gas pro- 
duction is Carter Oil’s Jerusalem field 
in T. 9N.. R. 17W., Conway County. 

No oil or 
duced in the Valley region. Since 
1902, cumulative production of dry 
gas has been about 275,000 MMcf. 
Recently published estimates of dry 


wet gas has been 


pro- 


gas reserves in the Valley place them 
at 314.000 MMcf. 

The Atoka formation has been the 
principal source of gas in the Valley 


roughly 


since initial discovery. It was the sole 
producing formation until 1944, when 
commercial quantities of gas were re- 
ported from the Bloyd (Morrow 

formation in the Arkansas Louisiana 
Gas S. M. Hudson 1, Sec. 15-10N- 
24W, Johnson County. In 1949, the 


Geologic Column 
Arkansas Valley-Ozark Section 


System Formation Member 





Pennsylvanian 
Morrow Bloyd sh 
Grour 


Hale fm 





Pitkin ls 

Fayetteville sh Wedi 
Batesville ss Hinds 
Rudde ll sh 

Moorefield fm 

Boone fm 

Chattanooga sh Sylamor 


Mississippian 


Devonian Penters chert 


Lafferty ls 


Sluriar St. Clair ls 
Brassfield |s 
Cason sh 
Fernvale ls. 
Kimmswick ls 
Plattin ls 
Joachim dol 

Ordovician St. Peter - 
Everton fm. 
Powell dol 
Cotter dol 


Jeffe rson City dol 
Roubidoux fm. 


Gasconade-Van Buren fm 


indiff 


Eminence-Potosi fm 
indiff 
Cambrian 


Pre-Potosi 
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Arkansas Louisiana Gas Barton 1, 


Sec. 27-9N-28W, Franklin County, 
discovered the Cecil field, the first 
Hale (Morrow) production in Ar- 
kansas. 


Gas from the Valley region is dis- 
tinguished by an unusually high 
methane content (95-98 percent), low 
percentages of nitrogen, relatively 
high oxygen and zero to negligible 
percentages of higher hydrocarbons. 

Lagging interest in the Valley was 
bolstered during 1956 by important 
extensions and wildcat activity. The 
Carter Oil Chronister 1, was com- 
pleted as a 78.5 MMcf dual producer. 
It was the largest producer ever 
drilled in the Valley. The Chronister 
was a one mile north offset to the 
Murphy Corporation Barton 1, dis- 
covery well of the Moreland field in 
Pope County. 

Also in 1956, Carter Oil success- 
fully stepped-out into Conway County 
with its Jerusalem field discovery. 
During that year, Stephens Produc- 
tion Company drilled and abandoned 
the Ward 1, Sec. 13-8N-12W, Faulk- 
ner County, after estimating the daily 
gas potential at 125 Mcf. Although 
this well was non-commercial, it sug- 
gested possibilities for eastward ex- 
tensions beyond Conway County. 

These wells reactivated leasing in 
the easternmost counties of the Ar- 
kansas Valley region. 


Current test. In May, 1957, Pan- 
handle Eastern Pipe Line Company 
of Liberal, Kan., spudded the Ives 
1-22 in Sec. 22-1S-4W, Prairie 
County. This test is located in the 
extension of the Valley trend beneath 
post-Paleozoic Coastal Plain beds in 
eastern Arkansas. The 
rently drilling below 10,700 feet in 


well is cur- 
Paleozoic sediments. 

The Ives well extended the Valley 
lease play a considerable distance into 
eastern Arkansas. 

Most active operators in the Valley 
are Arkansas Louisiana Gas, Arkan- 
sas Western Gas, Athletic Mining and 
Carter Oil, Gulf Oil Cor- 
Reynolds Mining and 
Production Company. 


Smelting, 
poration, 
Stephens 

Many of these companies are using 
compressed air drilling in place of, 
or in combination with, conventional 


rotary and cable tools. Formation 
fracturing has been successful in rais- 
ing potentials. 


Structural relationships. The Ar- 
kansas Valley region is also known 
as the Arkansas basin, Arkansas syn- 
cline and McAlester-Arkansas Coal 
basin. It is a synclinorium bounded 
on the north by the Boston Mountain 
province of the Ozarks and on the 
south by the Ouachita Mountain an- 
ticlinorium. The Valley is related cec- 
tonically to the McAlester basin of 
southeastern Oklahoma. 

Many geologists define the struc- 
tural separation between the Ozark 
and Arkansas Valley provinces as 
coinciding with a major fault system 
mapped between Crawford and Pope 
counties, which is thought to extend 
along the entire northern course -of 
the Valley. Regionally, the faults are 
normal and downthrown to the south 
with trends varying from northeast 
to southeast. The portion of the sys- 
tem mapped in the western part of 
the Valley lies mainly between Town- 
ships 9 and 11 North. 

The southern boundary of the Ar- 
kansas Valley is more difficult to de- 
fine, both tectonically and strati- 
graphically. Arbitrarily, it is placed 
at the northern limits of Ouachita- 
type rocks mapped on the surface in 
Townships 2 and 3 North. 

Formation of the Arkansas Valley 
synclinorium is attributed to destruc- 
tion of the Ouachita geosyncline, 
which had been in existence since at 
least Early Mississippian time. The 
geosyncline lay an unknown distance 
southward from what is now the fron- 
tal Ouachita system. The Ouachita 
orogeny is variously dated between 
Middle Pennsylvanian and the end of 
Pennsylvanian time. Pre-Atoka struc- 
tures probably exerted considerable 
influence on trends of anticlinal axes 
and faulting in the Valley region dur- 
ing the orogenic activity. 

A short distance northward from 
the frontal Ouachitas, a generally 
east-west trending system of parallel, 
closely folded structures was devel- 
oped in the Valley during the 
Quachita orogeny. A number of these 
folds are overturned toward the 
north. Some contain high angle re- 


EXPLORATION SECTION 103 




















... High angle reverse faults ... common in the Valley area 


verse faults. Thrust faulting is pres- 
ent, but the high angle reverse faults 
are considered by some geologists to 
be the predominant type of faulting 
in the area. Reverse faulting has been 
indicated in the western portions of 
the Valley as far northward as Town- 
ship 7 North. 

Within the region lying roughly be- 
tween Townships 6 and 9 North and 
from the Fort Smith area eastward 
to Conway County, tight, asymmetric 
folding gives way to less closely folded 
structures. Normal faults become the 
predominant type. In southern parts 
of this region, normal faults are 
chiefly downthrown to the north. In 
northern parts of the Valley, the 
downthrown the normal 
faults are mainly to the south; asym- 
metric folds present display their 
steepest dips on the south flanks of 
the structures. As far northward as 
Township 10 North, normal faults 


sides of 





with displacements up to 3,000 feet 
have been mapped. 

Some local evidence in the Valley 
suggests appreciable shifting of anti- 
clinal axes with depth within the 
Pennsylvanian and possibly older 
beds. If the shifting is attributed to 
the Ouachita orogeny, movement 
probably would have been northward 
in the shallower beds with the net 
effect being one of southward shifting 
at depth. The southward shifting 
would be more pronounced with 
depth in the areas closer to the fron- 
tal Quachitas. Structures favorable 
for production at depth might be 
found underlying surface expressions 
of synclines as well as anticlines be- 
cause of such axial shifting. 

Local fault patterns in the Valley 
indicate several periods of faulting. 
Regional isopachs do not show ap- 
preciable thickening across any major 
faults except during Atoka time. 





However, pre-Atoka faulting in the 
Valley probably occurred contempo- 
raneously with folding which jis at 
least as old as Mississippian. 

Subsurface mapping in the Val. 
ley indicates generally north-south 
trending arches in the Fort Smith 
and Pope-Conway county areas, and 
near the boundary between the Val- 
ley and the Gulf Coastal Plain proy- 
ince. These are thought to be as old 
as very early Paleozoic and possibly 
are attributable to structural adjust- 
ments relative to the Ozark province. 
Arch systems of this nature would 
have served to separate the Arkansas 
Valley region, in effect, into several 
embayments. 

Eastward across the Arkansas Val- 
ley from the Pope-Conway county 
area, the Ozark and Ouachita bound- 
ing provinces are very difficult to 
delineate. Comprehensive fault sys- 
tems are probably present, but have 








= meee ee eee ee ee ee - a © oo ee © ee oo eee @ ee = eee oo eee eee ee ae pees seeesl ss. tw | 
obs) 338 Se ry 30) "29 7 28) a7 | 26 2a 2s eet) 2 207 19 18 R 7 es fw 3 2 i 0 rs 7 i ; ee. fee 
Nad ORS eae | H | i H ; ' | ae t. 
ol ' t t } ; ' L 
‘ ; } of ; i 4 a 
——+ + ~ 4 a l a 
r - : 
! ' 
‘ TON oo | Boone | | * 3 : t | F 
ot + 4 i it 2 ea? ' ~_ a ay a oar n = 
et arr ™ a + ¢ ' ry ae a 
| Simon veshnads coo 4 ’ L ' } re ‘1 ' \ A 
id > 
\- T + + + ¢ ! f H Nal -— t , y 
. -- P a re : 4 y, * ! ' f chi? 
a on ae ) RL. Soon ESS We” tee eed ees ees oc ee ' a ' y 
‘ 1 4 ' i L + + 
AY FavETTEVaL ef} ' ~~ pa ag Y }---—-+--+-- + are TS a ' as ‘6 
S ' “~~ 
——_} H i ; | c ri iF 
t + 1 | i ' t 
sl y ’ 1 | ane ’ ' ' 
r r Ss ¢ pe eee eer 4 Is 
L_| || OZARK ¢# / | REGION CUM UY me 
| T j st 1 ' 7 ---+-¢--~---- 
! ! f « i" 
. ? 4 ' 1 ra } 2 es 4 
‘7 L f- ». ' on oe | ‘ arn VP >? 
es Gees ees ' ' ’ . 1 
Re cr ~~ ' Se a a es a oe eee oe } a Poe ae Oe ee y) Se] _ 
’ —— LH] 7 bg  — ‘a H be al i y a® a \ ~j [2 
t ' ' i S Q 
——— + Pp a i r — 
~~ R . Pon ae. Ae ike =. —t A - : " 
' ‘ qh ee an 2 SURE . 
4 ! to me } ! 
! - 3 \ 
! | 
| | 4 
\ 
' 






>> --+ + ; _ ! 
i tt = == —“ 
ma ' - ' 
| T T =a i 4 rer: = 4 
or} pa ann 
' in ; - 














Sen BS 5 


7 c | ete | aed 
Seb S prveeeeerf ry Pm ol a i 
































EXPLANATION 





<7, Apprommate Northern Outcrop Limits ot 
4 Undifferentiated Ovochite Type Rocks 
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feo] Western 


Modified After 
Geologic Mop of Arkansas (!929) 
and Corey Croneis (1930) 
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_., Fault mapping ...a complicated chore in the eastern Valley 


not yet been mapped adequately 
enough to permit valid conclusions. 
The fault trends will probably be 
found to parallel, roughly, the major 
axes of the anticlines mapped in that 
part of the Valley. The anticlinal pat- 
ten can be noted to have changed 
trend in the eastern portion of the 
Valley, being essentially northeast- 
ward. This is in contrast with the 
generally east-west to southeastward 
pattern prevalent from Pope County 
westward to the Oklahoma line. 


fault mapping complicated. Sev- 
eral conditions complicate mapping 
of faults in the eastern areas of the 
Valley. These include a lack of deep 
well control and good marker beds in 
the Atoka formation. Beds of Atoka 
age constitute the principal outcrops 
throughout the area. The thick shale 
and sandstone sections that make up 
the Atoka tend to mask evidence of 
faulting when beds of the same lithol- 
ogy are present on both sides of the 
surface trace of a fault. 

In Perry County, a 9,480-foot sec- 
tion described by Croneis in Arkansas 
Julletin 3, has 


Geological Survey 


been regarded over the years as 
Atoka. Neither the bottom not top 
of the formation is considered to be 
exposed in the section. The dip is 
about 40 degrees in a South 25 degree 
East direction. Attempts have been 
made to divide this section into 
Atoka-Morrow or Atoka-Jackfork 

Ouachita-type Morrow equivalent 
based on the assumption that the sec- 
tion is faulted. None of these attempts 
has been successful to date. 

A weathered igneous rock known 
as the Perryville sill is located within 
this section, but has not been of diag- 
nostic value in effecting a separation. 
A better understanding of this expo- 
sure will aid in clarifying the Arkan- 
sas Valley-Ouachita Mountain prov- 
ince relationships throughout this 
region 

A dark-colored, fossiliferous lime- 
found 
hear the town of Hollis. It was iden- 
tified tentatively as Mississippian 
Chester 


stone was several years ago 


in age. Limestones are not 
common in the areas of QOuachita- 
type rocks, but are probably present 
in greater abundance than is realized. 
This limestone approximately 20 feet 
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thick) may have been brought to the 
surface by faulting. Lithologically, it 
resembles an Ozark facies limestone 
such as the Pitkin. Structural and 
stratigraphic relationships between 
the limestone and adjacent beds have 
not yet been adequately established. 

Extension of the Arkansas Valley 
trend across the Gulf Coastal Plain 
of eastern Arkansas presents particu- 
lar difficulties from the structural 
standpoint. The general east-west 
trend of the Valley in the western 
part of the state changes to a south- 
easterly trend across eastern Arkan- 
sas. Faulting between the Valley and 
the bounding Ozark and Ouachita 
Mountain provinces is presumed to 
exist, but cannot be determined on 
the basis of present well control. 

There is a general conception that 
major normal faulting, downthrown 
to the east or southeast, parallels the 
western margin of the Coastal Plain, 
setting off that province structurally 
from the Valley province. Faulting 
along this margin was postulated ini- 
tially due to the straightness of the 
northeast trending demarcation be- 
tween the provinces. The conclusion 
remains unsubstantiated by the lim- 
ited well control available. 

Intermittent arching along this 
boundary, probably accomplished by 
local faulting, could account as read- 
ily for the straightness of the margin 
between the Valley and Coastal Plain 
as the escarpment of a major fault 
system. 

It has been assumed that strongly 
metamorphosed rocks should be 
abundant in parts of Arkansas due to 
compressional forces attributed to the 
Ouachita orogeny. However, only low 
order metamorphism has been found, 
being principally in the Ouachita 
Mountain region. Northward into the 
Valley, evidences of metamorphism 
are progressively reduced. 

High carbon 
Valley, attributed to the compressive 
forces of the Ouachita orogeny, have 


ratio values in the 


been inconsistent with regard to ac- 
cumulation of gas in commercial 
quantities along the Valley trend. 


Stratigraphy. The Arkansas Valley 
is related stratigraphically to the 
McAlester basin and the Ozarks. Beds 
of Atoka formation form principal 


outcrops over the region. Post-Atoka 
Pennsylvanian sediments also are 
present on the surface from the Okla- 
homa line eastward to Conway 
County. The latter formations con- 
tain the youngest Paleozoic rocks 
identified in the Valley. Coal beds 
present in these formations may even- 
tually be useful as markers in surface 
and subsurface examinations. 

Morrow and pre-Pennsylvanian 
beds outcrop in the Ozark region and 
dip generally southward under cover 
of Atoka and post-Atoka Pennsyl- 
vanian beds. Correlatives of Ozark 
section outcrop in the Ouachita 
Mountain region. Pre-Atoka rocks 
increase in thickness from 5,000 feet 
or less, in northern Arkansas, to an 
estimated 20,000 feet, in the Ouach- 
itas. 

Ozark-Arbuckle type rocks, out- 
cropping in northern Arkansas, con- 
sist mainly of limestone, dolomite and 
dark shale deposited in marine envi- 
ronments. Correlatives in the Ouach- 
ita region are chiefly sandstones and 
dark shales deposited under near- 
shore and continental conditions. 

Many stratigraphic problems in 
the Arkansas Valley region result 
from southeastward thickening of 
beds and attendant facies changes in 
pre-Atoka rock units. Correlations be- 
come increasingly difficult downdip 

Almost all pre-Atoka tests drilled 
in the Valley have encountered read- 
ily identifiable Ozark-type rocks. 
Some geologists contend that a few 
wells drilled in the southern and east- 
ern parts of the Valley have pene- 
trated rocks beneath the Atoka that 
were identifiable as OQuachita-type 
rocks. These latter identifications are 
not generally held. The Residue 
Company Mansfield 1, Sec. 6-4N- 
30W, Scott County, was still in the 
Atoka at a total depth of 8,675 feet, 
or the sediments regarded as OQuach- 
ita-type are transitional beds between 
Ozark and Ouachita facies. In the 
latter case, they are not readily dis- 
tinguishable from the Atoka in the 
well. 

All wells from which Quachita- 
type rocks have been reported con- 
tain Ozark facies rocks beneath the 
so-called Ouachita section, if drilling 
was deep enough. Examples of this 
are the Deep Rock Sample 1, Sec. 4- 
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1ON-6W; the Killam and McMillan Beds of Everton (Ordovician) age sandstone are found the Peter 
Curl 1, Sec. 10-9N-5W; and the Lion are chiefly sandy dolomite and lime- interval. These are considered to be 
Oil Nalley 1, Sec. 33-8N-7W, all stones. Friable to well cemented sand- downdip facies of the St. Peter. 
White County. stones with sub-angular to rounded, The Ordovician section from 
Basic igneous intrusives (probably frosted quartz grains, are present Joachim through Fernvale consists of 
of mid-Cretaceous age) have been’ through this section. The Everton limestones with subordinate beds ol 
identified in the southern and east- thickens considerably in the White- dolomite and sandstone. 
ern parts of the Valley, mainly in’ Faulkner County area, caused by the Formations from Cason shale (Or- 
Scott, Perry and Pulaski counties. No addition of the Black Rock and_ dovician) through Chattanooga shale 
well drilled to date in the Arkansas Smithville limestones. These lime- Mississippian) are not good map- 
Valley region has encountered base- stones are now regarded as facies of | ping horizons because of limited sur- 
ment rock. the Everton formation instead of face distribution. In the subsurface 
Few wells in the Valley have been having separate formation status as across the northwestern part of the 
drilled to pre-Powell rocks. Beds of | mapped. Valley, both the Chattanooga and 
those ages have undergone some lith- The St. Peter sandstone (Ordovi- Penters can be used as key beds. 
ologic changes southward from the cian) bears marked resemblance to The base of the Chattanooga marks 
Ozark region, but they still are pre- underlying Everton sandstones. Oc- an important unconformity. In_ the 
dominantly limestones and dolomites casionally, subordinate limestone or northern parts of the Valley, both 
with subordinate sands. dolomite beds are found in the St. surface and subsurface, the Chatta- 
The Ordovician Powell dolomite is Peter. Where St. Peter and Everton nooga is variously underlain by beds 
considered’ the youngest Arbuckle sandstones are in contact, the forma- of Ordovician through Devonian 
correlative \rkansas. Primarily, tions are almost indistinguishable. In ages. 
is a silty, mite. Sandstone extreme eastern parts of the Valley 
and sandy dolo present, but and just into its Coastal Plain exten- Boone formation. The Boone for- 
minor. sion, sandy limestones rather than mation (Mississippian) offers an ex- 
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ample of basinward facies changes in 
the Valley. The light-colored lime- 
stones and chert can be traced south- 
eastward into darker, shaly units. 
Moorefield-Ruddell shales and the 
Batesville sandstone ( Mississippian ) 
are generally treated as an undiffer- 
entiated unit in the subsurface, The 
hase of the Moorefield is occasionally 
marked by a pyritic, cherty, glauco- 
nitic. conglomeratic bed that resem- 
bles a basal bed of the Mayes forma- 
tion in eastern Oklahoma. The Moore- 
feld-Batesville unit, in general, con- 
sists of dark, silty shales and dark, 
sranular, silty limestones. The Bates- 
ville has its best sand development in 
eastern parts of the Valley. 
The Fayetteville shale 
pian) is chiefly a carbonaceous, pyri- 


Mississip- 


tic unit. It contains subordinate dark 
limestones and chert, and local con- 
centrations of ironstone concretions. 
The Wedington sandstone member, 
near the top of the Fayetteville, is 
best developed in western parts of 
the Valley. 

The youngest Mississippian (Ches- 
ter) formation in the Valley is the 
Pitkin, which is principally a lime- 
stone on the outcrop and in the sub- 
surface as far eastward as Johnson 
County. Southeastward from John- 
son County, the limestone facies of 
the Pitkin identified 
with assurance in any wells. The Pit- 


has not been 


absent or has graded 
into an undifferentiated Fayetteville- 
Pitkin dark that 


direction. 


kin either is 


shale sequence in 
Post-Boone Mississippian beds in 
the Valley are regarded as partial 
equivalents of the Stanley shale of 
the Ouachita Mountain region. 
The 


nian) is 


Morrow group (Pennsylva- 


made up of shales, sand- 
stones and subordinate limestones. 
Members of the Hale and the Bloyd 
formations can be differentiated with 
assurance on the outcrop. Downdip 
and eastward along the outcrop how- 
ever, the formations become generally 
more coarsely clastic and harder to 
delimit. The Morrow beds 
least partial equivalents of the Jack- 
lork sandstone of the Ouachita 
Mountain region. 


are at 


Atoka beds are predominantly dark 
shales and friable to well indurated. 
fenticular sandstones. A few dark, 
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__, Production appears related almost exclusively to structure 


fossiliferous, sandy limestones to limy 
sandstones occur in the Atoka but at 
no established stratigraphic level. In- 
dividual members of the formation 
have not been traced over more than 
very limited distances in the subsur- 
face. The sandstones exhibit cross- 
bedding and ripple-marks in a num- 
ber of outcrops. Locally, the Atoka 
shales contain fractures at high angles 
to the bedding planes. Many of the 
fractures are filled with calcite and 
quartz. Orthoquartzites are fairly 
common, especially in eastern parts 
of the Valley. 

The post-Atoka Pennsylvanian 
sediments are mainly sandstones, silt- 
stones and shales. They are best 
known for their coal beds. Some of 
the sandstones are rippled-marked, 
cross-bedded and contain plant and 
marine invertebrate fossils. 

Considering fossiliferous limestones 
and carbonaceous, bituminous shales 
as possible source beds, the entire 
section from Atoka through pre- 
Powell contains sediments that would 
qualify. Most notable are the Atoka, 
Bloyd, Fayetteville, Moorefield and 
Chattanooga shales, and the Pitkin, 
Hindsville, St. Clair, Fernvale, 
Kimmswick and Everton limestones. 


Petroleum possibilities. Evaluation 
of pre-Powell Cambro-Ordovician 
beds in the Valley cannot be under- 
taken with assurance, but these for- 
mations should not be ruled out as po- 
tential reservoirs. They are, in part, 
Arbuckle-Knox-Ellenburger equiva- 
lents. Asphaltic material is common 
beds in the Ozarks where 
they produce fresh water from sands 


to these 


and vuggy zones in the carbonate 
rocks. Saline water is present down- 
dip from the outcrop area. Fresh- 
brackish-saline water interfaces prob- 
ably exist in the Valley region. 

Coarsely crystalline limestones, 
such as the St. Clair and Fernvale, 
have possibilities for stratigraphic 
trap production where unconform- 
ably overlain by such units as the 
Chattanooga shale. The Kimmswick 
limestone is a known reservoir in 
other areas. 

Unconfirmed shows of oil or wet 
gas have been reported from wells in 
northwestern Arkansas, especially in 
Madison County. No production of 








either exists in the Ozarks or the 
Valley. Beds of Chester age have 
been cited regarding the shows. 

Oil seeps and petroliferous residues 
are associated with a number of Mis- 
sissippian and Pennsylvanian beds. 
Moorefield, Batesville and Pitkin rocks 
have petroleum odors when freshly 
fractured. Also, they give hydrocar- 
bon distillation products. These beds, 
as well as the Wedington sandstone, 
are prospective for oil as well as gas. 
The Wedington is most prospective 
north and west of the Pope County 
area. Pre-Fayetteville Mississippian 
beds are most prospective in eastern 
parts of the Valley. 

The Boone chert has produced 
smal] quantities of dry gas in north- 
west Arkansas. Both Boone and Pen- 
ters cherts, where fractured, are po- 
tential reservoir beds. 

Facies changes southeastward in 
the Morrow have made this group 
prospective for oil and gas over a 
considerable area. For example, the 
Bloyd formation in the Pope-Conway 
County area contains gas bearing 
sandstones in an interval occupied by 
shales in the western part of the 
Valley. Both the Bloyd and Hale 
warrant considerably more investiga- 
tion. 


Atoka prospects. The Atoka prob- 
ably will continue for a long while 
as the principal producing formation 
in the Valley. Regionally, the pros- 
pects for Atoka oil are not promising, 
but major extensions of dry gas pays 
eastward and southward may be 
visualized. 

Production in the Valley appears 
to be related almost exclusively to 
structure at present. This can be at- 
tributed to the logical development 
pattern of drilling on surface expres- 
sions of structure. Stratigraphic traps 
remain an unexplored possibility. 
Structure, lenticularity and differen- 
tial cementation all are likely to be 
important in controlling downdip ac- 
cumulation. The Kibler-Williams gas 
area in Crawford County offers an 
example of production which is prob- 
ably dependent on factors other than 
structure. The productive area in- 
cludes both surface anticlines and 
synclines. 

Structures that appear to control 

Continued on Page 113 
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By Frank A. Roberts 
The Carter Oil Company, Oklahoma 


VARIOUS CHART migration methods 
using graphs to determine dip, depth 
and offset of reflecting horizons have 
been presented in the past. Each chart 
is based on specific assumptions re- 
garding the seismic ray path and its 
corresponding velocity function. Little 
difference has been found among re- 
sults of the various methods if aver- 
age velocities are used with straight 
line paths and instantaneous veloci- 
ties with curved ray paths. 


The construction of the graph em- 
ployed i: migration must in- 
clude: 


@ Fermat ental principle 
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FIGURE 1—A reflection-time dip chart for linear migration. Note chart is cut in half so the left hand side of chart is at the top of 
the figure. Chart is used for linear migration in two dimensions on the cross-section or in three dimensions on the contour map, 


City 

of seismology—a wave generated at 
one point and received at another 
point has taken the minimum time 
path. 

® The law of physical optics—the 
angle of incidence is equal to the 
angle of reflection. 

Since the only measurements con- 
sidered are distance on the surface 
and reflection travel time, the migra- 
tion chart must express the three di- 
mensions of functions of 
time or mathematically, one dimen- 
sion of time expressed in the three 
parameters of space. 

The seismologist is immediately 


Space as 


Chart migration methods analyzed 


Graphs help seismologists determine dip, depth and offset of reflecting hor- 
zons. Results vary slightly if average velocities are used with straight line paths and in- 
stantaneous velocities with curved ray paths. 


concerned with the velocity function. 
What average 
over-all velocity, a linear or an ex 
ponential increase with depth, or 4 
complex velocity curve which prob- 
ably will vary throughout the survey 
and for which there are few, if any, 
measurements? Should vertical o 
horizontal velocities be used, and 
should anistrophy also be considered 
in the computations? Should straight 
line paths or curved ray paths be 
used ? 

The literature is full of conflicting 
answers to these questions. In prac 
tice, little difference will be found 


should be used, an 
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WASTE HEAT” EVAPORATION 
YOU THOUSANDS OF DO 





(leaver-Brooks helps you convert waste 
diesel heat to working energy 


IELD checks show that compared with the three commonly used 
methods of producing fresh water on board drill rigs, barges 
ind tenders—waste heat evaporation costs you practically nothing. 


Based on the chart below, operational daily costs per 685 barrels 
can be trimmed as much as 94%, if you’re now buying fresh water. 
Add to this the all-important fact that low-pressure operation of 
Cleaver-Brooks waste heat evaporators practically eliminates scale 
jormation and drastically cuts expensive downtime. 


The latent power of waste diesel heat is a hidden asset worth 
ne Models available to deliver fresh water at rates 
of 300 gph to 2100 gph. We invite your inquiries. Write today 
lot complete information. Cleaver-Brooks Company, Special 
Products Division, 225 Grand Ave., Dept. WO58, Waukesha, Wis- 
cnsin, U.S.A., Cable Address: CLEBRO—Waukesha all codes. 
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BUILDERS OF EQUIPMENT FOR THE GENERATION 
AND UTILIZATION OF HEAT AND POWER 
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Here’s how waste heat goes to work for you: (1) Hot ; 
water from diesel's cooling system circulates through en- 
gine cooling heat exchangers — carrying sea water. (2) 
Heat is transferred to the sea water, (3) As sea water 
flows into the evaporator vacuum chamber, part of it 
‘flashes’ to steam because of lower pressure ... is then 
condensed on cooling coils. (4) Thus, fresh water is pro- 
duced at rates depending on evaporator size and avail- 
able diesel power. 








Weste Heat Evaporators vs. Vapor Compression __ 
vs. Multiple Effect vs. Purchased Woter 


Typical Cost/1000 gal H.O 









































| | Waste Vapor Multi- 
ITEM | UNIT PRICE | Heat | Compression) Effect Purchased 
Diesel Fuel |@ 10.6¢/gal $0.00 48¢ | $4.80 
Electricity le ~ 20¢ l¢ 14¢ 
for pumps 
— x - ——E 
ax ae @ 774190! “ae | é6< Vo¢ 
— © — 
Acid for | @ soe/goi | ee | 20¢ "ye 
Descaling | tan ¢ . 
Maintenance Based on Field | | 
ond Repairs Experience 2¢ | 18¢ 2¢ 
wo @ $2.50hr | 10¢| 85¢ 75¢ 
+— + 
Operational Costs (1000 gal) 336¢ $1.78 $5.72 
- _- + 
Operational Costs (barre!) T l’ye | 7\r¢ 24¢ 
Operational Daily Costs $10.28 $51.38 $164.40 sir 7 
(685 barrels) | | é 
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FIGURE 2—A typical wavefront chart, used for migrating contours in three dimensions 
or as a migration instrument for two dimensional migration on the cross section. Posi- 
tion of the triangle illustrates an example for a reflection time of 2,800 seconds and 
at, the reflection time difference corresponding to the unit length, of 0.130 second. 
At this point, the corrected depth (15,600), and the value of offset (8,600) may be 
read from the coordinate axes. These values may then be posted on a map and contoured. 






























among the results of the various 
methods if average velocities with 
straight line paths and instantaneous 
velocities with curved ray paths are 
used. Of concern now are the graphi- 
cal approximations of reflection mi- 
gration. 

Migration charts have been pub- 
lished by Sylvain J. Pirson, Reed 
Lawlor, Raymond A. Peterson, A. J. 
Barthelmes and Albert W. Musgrave. 
Some limitations of these charts are: 

1) Pirson’s first universal dip 
chart: 

e The average velocity must be 
known and constant. 

© The 


accuracy dec reases as the 


depth decreases and as the dip in- 
creases. 
® Straight paths are assumed. 
® Migrati na dimen- 
sional plane. 


two 
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2) Pirson’s second universal dip 
chart: 

eA spread of geophones between 
two shot points is required to avoid 
using a constant velocity. 

@ The accuracy in depth is limited 
to approximately twice the distance 
between shot points. 

® Straight line paths are assumed. 

® Migration is in a two dimen- 
sional plane. 

(3) Lawlor’s universal nomogram: 

® To obtain control in three di- 
mensions requires two mutually per- 
pendicular and bisecting profiles of 
equal length. 

® Straight line paths are assumed. 

@ The average velocity is a func- 
tion of wave travel time. 

(4) Peterson’s transformed wave- 
front chart, Barthelmes’ dip chart, 
and Musgrave’s wavefront charts: 





@ A particular rate of velocity jn. 
crease with depth or time must be 
assumed. 

@ These charts can be used as mi. 
gration instruments in two dimensions 
on the vertical cross section, but sep- 
arate charts must be constructed for 
the various velocity assumptions as 
well as velocity changes. 

A few years ago, the Colorado 
School of Mines Research Founda- 
tion, Inc., furnished various types of 
the Musgrave wavefront charts at 
prices ranging from $150 to $250 per 
chart. This service no longer is avail- 
able. The Musgrave wavefront chart 
usually is constructed with the origin 
of the chart coinciding with the shot 
point. 

The horizontal scale is equal to the 
vertical scale, and the cross section 
scale is the same as the chart scale, 
Therefore, the chart can be used as 
a migration instrument on the verti- 
cal cross section by using transparent 
cross section paper over the chart. 
Migration in three dimensions is ap- 
proached by reading the average ap- 
parent dip per unit length from the 
unmigrated contour map and scaling 
these measurements on the chart, By 
using a right triangle, the horizontal 
displacement of the depth point and 
the angle of true dip can be deter- 
mined from the chart. 

Musgrave’s compound wavefront 
chart breaks the velocity function. 
This would be more applicable in an 
area having a major unconformity 
provided that the plane of the uncon- 
formity does not dip. The idea of 
breaking the velocity curve is an at- 
tempt to overcome inaccuracy as the 
depth and dip increase. 
wide 


wavefront chart provides for 2,000 


Musgrave’s angle reflection 
feet of geophone coverage. The origin 
of this chart coincides with the mid- 
dle geophone. 

One of the migration charts used 
by the author is shown in Figure l. 
(To make this figure, the chart is cut 
in half so that the left hand side of 
the chart is at the top of the figure.) 
The chart is used for linear migration 
in two dimensions on the cross section 
or in three dimensions on the contour 
map. In either case, the average ap- 
parent dip per unit length is used to 
eliminate errors due to local effects. 

The chart is based on the principle 
that the tangent of the angle of ap- 
parent dip is equal to the sine of 
the angle of true dip. The angle ol 
true dip is equal to the arc sine 
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om sore: 


A+V/2x; where V is the average 
velocity to the reflecting horizon; x 
is the unit length; and At is the re- 
fection time difference corresponding 
to the unit length. 

These curves were constructed by 
plotting values of /\t/x against vari- 
able values of velocity. The sine and 
cosine values were added for con- 
venience in computing. The average 
apparent dip is the abscissa, while 
the average velocity is the ordinate. 
The angle of true dip is read on the 
curve which passes through the in- 
tersection of the ordinate and the 
abscissa. 

The horizontal displacement is one- 
half the product of the reflection 
time, the sine of the angle of true dip 
and the average velocity to the re- 
flecting The 
way travel time to the migrated depth 


horizon. vertical two- 
point is the product of the reflection 
time and the cosine of the angle of 
true dip. If footage contours are de- 
sired, the time-depth values must be 
converted to footage. 

Figure 2 is a typical wavefront 
chart which is used for migrating 
contours in three dimensions or as a 
migration instrument for two dimen- 
sional migration on the cross section. 

The coordinates along the “Z” and 
“a” axes are labeled in thousands of 
feet to represent depth and offset, 
respectively. The wave fronts are 
labeled with the reflection 
time required to reach that position 


two-way 


in space. They will be 

® Concentric circles, if the velocity 
is assumed to be constant through the 
geologic section. 

® Circles, but not concentric, if a 
linear increase of velocity is assumed. 

® Mathematically calculated curves, 
if parabolic, exponential or any other 
smooth variation of velocity with 
depth or time is assumed. ' 

® Graphical plots for complex or 
regular variations of velocity with 
time or depth. 

The ray paths in this chart are 
labeled with the A\t or time dip for 
a fixed spread length, and the angle 
of dip is represented by a tangent to 
the wavefront. Ray paths are con- 
structed for uniformly increasing 
values of rate of dip. This rate pa- 
rameter may be expressed in several 
other ways: 

® Sine of the angle of emergence 

® Feet per mile 

® Distance between contours on 
unoffset depth map etc. 

One use of the chart is illustrated 
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by the following example. If a re- 
flection time of 2.8 seconds and a 
{\t of 0.13 seconds are known from 
cross-spreads, they may be used to 
locate the reflection horizon on the 
chart as illustrated by the position 
of the long edge of the triangle. At 
this point, the corrected depth 
15,600), and the value of offset 
8,600) may be read from the coor- 
dinate axes. These may be 
posted on a map and contoured. 


values 


The chart may be used to construct 
a migrated depth section. In this case, 
a piece of ruled cross-section paper 
is placed over the chart in proper 
alignment. A short line drawn along 
the edge of the triangle marks one 
position of the reflecting surface. By 
repeating the process for all reflec- 
tions on a series of seismic records, 
one will have constructed a depth 
section. 

In conclusion, the following limita- 
tions of chart migration were found: 

@ Straight line or curved ray paths 
must be assumed. The advantage of 
one over the other is debatable and 
perhaps negligible, if average veloci- 
ties are used with straight line paths 
and instantaneous velocities are used 
with curved ray paths. 

@ The wavefront-ray path chart is 
the most desirable for rapid use, but 
a separate chart must be constructed 
for each change in velocity. This 
chart also must assume a particular 
velocity function: parabolic, hyper- 
bolic or complex. 

® The chart includes 
variations in average velocity, but re- 


sine-cosine 


quires more time in computing and 
plotting than the wavefront charts or 
migration instruments. 

® Migration usually is in two di- 
mensions. The approach to migration 
in three dimensions by using the un- 
migrated contour map depends upon: 

1) The continuity of the reflec- 
tion 

2) The contour configuration 
drawn by the interpreter. 
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Atoka and Morrow dry gas accumu- 
lation merit deeper drilling. Traps 
are thought to have been created in 
pre-Pennsylvanian beds during sev- 
eral pre-Morrow periods of activity. 
The resultant folding was intensified 
during the Ouachita orogeny. 

Atoka and Ozark-type rocks found 
in the Valley extension into eastern 
Arkansas are unevaluated but are 
prospective for oil or gas. Explora- 
tion in this area will be more diffi- 
cult since evidences of structure at 
the Paleozoic surface will be masked 
by poorly consolidated Coastal Plain 
sediments overlying the Paleozoic 
beds. To date geophysical work, at- 
tempting to map structure at the top 
of undifferentiated Paleozoic rocks 
in eastern Arkansas, has revealed only 
broad configurations that might be 
either topographic or structural fea- 
tures. 

Despite the years elapsed since 
initial discovery, the Valley region re- 
mains essentially unexplored. 


—The End 
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R. S. (Mister Cap) Barnwell of Barn- 
well Offshore, Inc., called on an inde- 
pendent Pittsburgh Steel Co. distrib- 
utor for completely integrated serv- 


ice when this new offshore drilling 
barge was built—shown here on loca- 
tion. That’s how the independent dis- 
tributor made a big contribution 
when... 


Mister Cap Sailed On Time 


Mister Cap not only sailed 
on time but also set a record by 
requiring only 12 days from 
christening to bringing in an oil 
well, 


And that included the time it took 
to move the rig some 40 miles out in 
the Gulf of M 0 in the Mississippi 
Delta area. 

Back of that rec 
an independent distribu 


a story of 
“vice and 


the quality of the Pittsburgh Steel Co. 
oil country goods he supplied. 
Here is that story: 

When Barnwell Offshore, Incorpo- 
rated, of Shreveport, La., built the new 
$4 million ““Mister Cap”’ drilling barge, 
Barnwell asked this independent dis- 
tributor to supply everything above and 
below the barge deck connected with 
drilling operations. 

That included not only drill pipe, 
casing and tubing but also the mast 





es : . svt nan A 5 
Johnny Morgan, drilling engineer fo 
an independent Pittsburgh Steel (Cp, 
distributor, left, confers with R, § 
Barnwell Jr., president of Barnwel 
Offshore, Inc., on plans for the Miste; 
Cap offshore drilling barge, 


and draw works, the pumps, the Dies. 
electric equipment, pressure vessels, the 
valves and fittings and even the pipe 
usually supplied by shipbuilders who b 
fabricate barges. 


e Adequate facilities—The inde. 
pendent distributor was able to doa 
“lock, stock and barrel’’ job becaus 
of the wide range of services and facili- 
ties he offers customers. 

Equipped with a Fabricating Divi- 
sion, Machine Shop, Welding Shop 
Threading Department, Compressor 
Department and a Service and Parts 
Department, this independent distribu- 
tor is hard to beat for a completel 
integrated service. 

Although not every independent dis} y 
tributor has this line-up of facilities, it 
is typical of the service independents 
offer oil country customers. 

V. J. (Vic) Martzell, vice president 
of the independent which did the big 
job for Mister Cap, says: je 

‘‘We stay in business because we cal 
make quicker decisions and_ because 
we’re willing to get more sand in ou 
shoes. 

“Around here it’s routine to keg 
close track of our customers’ drillim 
operations and to make sure drillers ge 
pipe and equipment they need whe 
they want it without loss of rig time 

When you’re paying around $1,048 
a day for operating a land rig and 
much as $8,000 a day to operate ! 
offshore rig, you appreciate a supp4 
who can get you the pipe and equip 
ment you need within hours. 

All the independent distributors h@ 
dling Pittsburgh Steel products in & 
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gi] country operate that way. That’s 
the key to their success . . . service. 

This service continues long after the 
order has been filled. On the Mister 
Cap, for example, representatives from 
the closest of the distributor’s twelve 
sores can be in constant contact with 
the superintendent in order that his 
every need may be fulfilled in a mini- 
mum amount of time. 


| «140 stores in field— Wherever you 


are operating, you'll find the store of a 
Pittsburgh Steel independent distribu- 
tor handy. There are more than 140 
such stores scattered through the oil 
felds to supply top quality Pittsburgh 
Steel drill pipe, tubing and casing. 

Independent distributors are ready 
for action—sales action. Their well- 
stocked stores make the best and latest 
equipment available 24 hours a day, 
seven days a week. Independents’ serv- 
ice is flexible, free of unnecessary paper 
work and red tape delays. 

Independents are fully competitive 
because their costs are low. A local 
businessman —familiar with local busi- 
ness people and local business problems 
—the independent distributor is in his 
community to stay. He knows his suc- 
cess is related directly to selling quality 
products and providing unmatched 
service. That’s why the independent 
distributor selects Pittsburgh Steel’s 
Seamless Oil Country goods. And it’s 
why you can rely on all the independ- 
ents listed here. 

When you need a string of drill pipe, 
casing or tubing, call one of these inde- 
pendent distributors. 

You'll do better with the pipe of 
your choice bought from the distribu- 
tor of your choice. 


Thomas C. Poindexter, vice president 
and manager of the distributor’s Fab- 
ticating Division, checks on compres- 
sr unit built for a pipe line company. 
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A gas measuring station for a natural 
gas line is prepared for hydrostatic 


testing in the distributor’s large, well 
equipped Fabricating Division. 
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Adequate field stocks of Pittsburgh Louisiana distributor to serve his 


Steel Company tubing enable this 


Bradford Supply Company 
Bradford, Pennsylvania 


a ey Company 
Zanesville, Ohio 


Cardwell Manufacturing Co. 
Wichita, Kansas 


Cc. W. Cotton Supply Company 
Tulsa 5, Oklahoma 


Franklin Supply Company 
Chicago 5, Illinois 


Houston Oil Field Material Co. 
Houston, Texas 


Industrial Supply Company 
Wichita Falls, Texas 


iverson Supply Company 
Tulsa, Oklahoma 


Longhorn Supply Co., Inc. 
Houston 14, Texas 


Lucey Export Corporation 
New York 7, New York 


Lucey Products Corporation 
Tulsa 19, Oklahoma 


McJunkin Corporation 
Charleston 22, West Virginia 


Midland oe Company 
Wichita 7, Kansas 


Mountain Iron & Supply Co. 


Wichita 2, Kansas 


Pittsburgh Steel 


District Sales Offices 


Atlanta 
Chicago 


Grant Building 


Dayton 
Detroit 
Houston 


Cleveland 
Dallas 


Los Angeles 
New York 
Philadelphia 


customers adequately and quickly. 


Distributor Home Offices 


Murray Brooks, Incorporated 
Lake Charles, Louisiana 


The Producers Supply & Tool Co. 
Fort Worth 2, Texas 


Production & Refining 
Equipment Company 
dessa, Texas 


Sandy Supply Company 
Wooster, Ohio 


Southwest Supply Company 
Pittsburgh, Pennsylvania 


Superior Iron Works & Supply Co. 
hreveport, Louisiana 


Western Supply Company 
Tulsa 1, Oklahoma 


Company 


Pittsburgh 30, Pa. 


Pittsburgh 
Tulsa 
Warren, Ohio 
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Shock ... pressure... heat—none of these 
affect the accuracy of your durable Totco 
Recorder. Constantly modified and 
improved, Totco Recorders are built to take 
it! No wonder more Totco instruments 
are now in use than any other make. 
Be sure you know, use TOTCO! 


Technical Oil Tool Corporation 1057 North La Brea Avenue + Los Angeles 38, California 


EXCLUSIVE DISTRIBUTORS: California—The Republic Supply Company of California; Domestic—The Continental-Emsco Company, a division of 
Youngsto Sheet & Tube Company; Canada—Oil Well Supply Division, United States Steel Corporation; Export—Lucey Export Corp., New York City 
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properties. Depending upon condi-_ the desired physical and chemical of sodium polyacrylate may be added 
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Case Histories of ... 





Drilling with surfactant muds 


Because of their flexibility and stability under severe conditions, these muds 


should find wide application in future deep drilling operations. 





By R. B. Hyde, Jr. and James M. McCaskill, Jr. 


Magnet Cove Barium Corporation, Houston 


SURFACTANT MUDS, a new concept demonstrated their capacity to resist ing fluids to remain stable under se- 
in drilling fluids were originally de- solids build-up, severe contamination vere conditions of elevated bore-hole 
veloped for high temperature stability. from salt or anhydrite, and maintain temperature, solids build-up and con- 
However, field experience also has excellent Viscosity, gel strength and tamination. causes excessive viscosi- 


[This paper was presented at the Society of Petro- wg - prope! wes under very diffh- ties. gel strengths, and fluid losses. . 
leum Engineers of American Intsitute of Mining and cult drilling conditions. T : Kaas anand . a 
Metallurgical Engineers at the Venezuelan Second 5 ' [These abnormal physical properties 
Annual Meeting Caracas, Nov. 6, 1957 der the a ° sian ‘. . ° is 
Ste of “Deilling With Surfactant ica.” Che inability of conventional drill- contribute to more severe problems; 
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3. In a state of controlled floc- 
Lina oe system 2.|In a flocculated system culation in a surfactant mud 





FIGURE 1—Idealized diagram of bentonite particles, 
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Inhibitive mud most successful for deep drilling 
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FIGURE 2—Comparative gel rates of low sodium surfactant and low lime muds at 
room temperature mud weight: 15 pounds per gallon. 


as lost circulation, blowouts, salt- 
water flows, and stuck pipe or casing 
strings. The result may be either a loss 
of time, expensive fishing jobs, or a 
complete failure of the drilling opera- 
tion. 


Development. [nhibitive muds have 
the most muds for 
drilling deep wells, but it is well 


been successful 
known that muds containing lime and 
caustic soda are susceptible to high 
temperature solidification at tempera- 
tures approaching and above 300° F.? 
Becaus 

muds wi 
required | 


f this, it was recognized that 
hermal stability would be 
drilling. 

Several y« major oil com- 
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pany began a research program to de- 
velop a thermally stable mud with a 
high solids carrying capacity which 
would give good hole conditions and 
good logging characteristics.? This re- 
search program resulted in the devel- 
opment of a “controlled flocculated” 
mud system incorporating non-ionic 
surface active agents plus water 
soluble electrolytes. In this system it is 
believed that clays are converted to 
an aggregated form characterized by 
plate-to-plate individual stacking of 
clay particles which contrasts to edge- 
to-edge or edge-to-surface attraction 
of clay particles in conventional 
muds.? 

Flocculation of clays in a surface-to- 


surface statking arrangement causes a 
marked reduction in the plastic vis. 
cosity of a mud, since small particles 
are combined to form fewer, more 
symmetric agglomerates (Figure 1). 
The controlled flocculated muds offer 
a number of advantages over conven. 
tional dispersed muds. The neutral 
flocculating environment of surfactant 
muds tends to prevent hydratable 
shales from becoming dispersed and 
incorporated into the mud. Thus, the 
well bore in shale sections should re- 
main in gage; there should be little 
solids build-up in the mud; and the 
sticking and balling of bits, collars and 
drill pipe should be minimized. Also, 
the surfactant 
mud cause much less damage to pos 


inhibitive filtrates o! 
sible producing formations than the 
filtrates of dispersed muds. 

The stability of this mud and its 
tendency to thin at elevated temper- 
atures eliminate the gellation of mud 
down the hole (Figure 2). Thus, the 
possibility of lost returns is reduced; 
the running of tools is more trouble- 
free and conditioning mud time is re- 
duced. 


Components.”* * The basic compo- 
nents of surfactant muds are: 

@ A non-ionic surfactant mixture 

@ An electrolyte 

@ A polyanionic fluid loss control 
agent. 

The surfactants consist of a pri- 
mary surfactant, a defoamant, and an 
emulsifier. (These special surfactants 
are discussed in Reference 4.) The 
primary surfactant provides control of 
tle flow properties of mud by floccu- 
lating and strongly adsorbing on the 
clays. In addition, it increases the ef- 
ficiency of the fluid loss control agent, 
aids in emulsifying oil and _ provides 
lubrication by adsorbing on metal sur- 
faces. The defoamant, blended with 
the primary surfactant, prevents 
foaming problems and aids in lubrica- 
tion. A very small quantity of the 
emulsifier is required to form a Sta- 
ble oil-in-water emulsion. It is used 
only when oil is present. 

Various electrolytes or combinations 
of electrolytes may be used in surfac- 
tant muds to achieve desired chemical 
environments. Electrolyte concentra- 
tions may be varied over wide ranges 
without loss of control over mud flow 
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properties. Depending upon condi- 
tions required, electrolytes used may 
be calcium sulfate, sodium chloride, 
and calcium chloride. 

The use of sodium carboxymethyl 
cellulose as a fluid loss control agent 
iS satisfactory in surfactant systems up 
to temperatures of 300-325° F. Above 
this temperature, because of the ther- 
mal degradation of CMC, mainte- 
nance costs are excessive. Sodium 
polyacrylate is more thermally stable 
jn aqueous systems than CMC, and 
it is applicable in surfactant systems 
which contain little or no soluble cal- 
cium salts, 

The proper selection and combina- 
tion of the above chemicals enables 
the formulation of four different types 
of surfactant muds. Each of these four 
types has specific advantages in addi- 
tion to the inherent advantages of all 
surfactant systems. 


Types and applications. 

1.Calcium surfactant muds are 
those in which calcium sulfate is used 
as the primary flocculating electrolyte. 
These muds employing CMC as the 
fluid loss control agent display excel- 
lent stability and an absence of ce- 
mentation reactions at high tempera- 
tures, high solids carrying capacity, 
and very good control over logging 
properties, The combined effects of 
the surfactant and the calcium ions 
provide an inhibitive environment 
comparable to that of conventional 
lime-treated systems. 

The degree of inhibition of this sys- 
tem can be increased by adding so- 
dium chloride and/or calcium chlo- 
nde in conjunction with the calcium 
sulfate. Since the electrolyte concen- 
tration controls the resistivity, the 
electrolyte level may be chosen to give 
the most desirable resistivity level for 
logging purposes, while retaining a 
higher tolerance for formation solids 
than conventional systems of the same 
resistivity. Calcium surfactant muds 
may be applied to overcome shale 
problems, to provide stability in deep 
drilling, and as an aid in well com- 
pletions. 


2.Low sodium surfactant muds 
utilize sodium chloride (5,000-15,000 
ppm) as the electrolyte and sodium 
polyacrylate for fluid loss control. Be- 
cause of the high temperature stabil- 
ity of sodium polyacrylate, these sys- 
tems may be particularly desirable 
where temperatures above 325° F. 
are anticipated. These muds _ possess 
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the desired physical and chemical 
characteristics of calcium surfactant 
muds. 


3. Sea water surfactant muds have 
a solids tolerance and an electrical 
resistivity intermediate between cal- 
cium sulfate-containing surfactant 
muds and saturated salt-surfactant 
muds. ‘These muds are applicable 
for drilling mud-making shales espe- 
cially on offshore locations where 
fresh water is an expensive item. 


4. Saturated salt surfactant muds in 
which the aqueous phase has been 
saturated with sodium chloride are 
applicable for field use where salt 
beds or stringers are to be drilled or 
where an extremely high tolerance 
for formation solids is desired. These 
muds possess a very low resistivity. 


Preparation and maintenance. 
The fundamental steps are similar for 
each of the four types. All may be 
prepared from either a bentonite- 
water slurry or an existing un- 
weighted, low pH dispersed mud. To 
either, the primary surfactant should 
be added first; the electrolyte second; 
and the fluid loss control agent third. 
Oil, if used, should be added fourth 
prior to the addition of the emulsifier. 

To prepare calcium surfactant sys- 
tems, calcium sulfate should be used 
as the flocculating electrolyte and 
CMC should be used as the fluid loss 
control agent. Approximately 8 to 10 
pounds per barrel of calcium sulfate 
should be added initially, and an ex- 
cess of 3 to 5 pounds/barrel should 
be maintained. From 1.5 to 2.5 
pounds/barrel of CMC is adequate to 
control the fluid loss at a low level. 
Since CMC controls both the fluid 
loss and the viscosity, an extremely 
low fluid loss will necessarily cause an 
extremely high viscosity. 

Low sodium systems should be pre- 
pared in the above manner, except 
that sodium chloride should be used 
instead of calcium sulfate as the floc- 
culating ion, and sodium polyacrylate 
should be used instead of CMC as the 
fluid loss control agent. ‘The amount 
of sodium chloride should be deter- 
mined by the logging characteristics 
required. Any concentration over 
5,000 ppm is sufficient to give the de- 
sired degree of flocculation, From 1 
to 2.5 pounds/barrel of sodium poly- 
acrylate is usually sufficient to main- 
tain the fluid loss at a low value. 


If necessary, greater concentrations 


of sodium polyacrylate may be added 
without adversely increasing the vis- 
cosity. Since low sodium surfactant 
systems employ sodium polyacrylate as 
the fluid loss control agent, it is neces- 
sary to control the calcium ions below 
80 ppm. This is done by adding a 
chemical precipitant such as soda ash, 
S.A.P.P., monosodium phosphate, or 
sodium bicarbonate. Low sodium sur- 
factant muds have demonstrated ex- 
ceptional thermal stabilities. 

Sea water surfactants should be 
prepared using sea water as the 
make-up and maintenance fluid. The 
primary surfactant should be added 
to a bentonite sea water slurry and 
CMC should be used as the fluid loss 
control agent. The electrolytes present 
in the sea water are adequate to 
achieve the desired degree of floccu- 
lation. These systems may easily be 
converted to saturated salt surfactant 
systems by the addition of sodium 
chloride. 

Saturated salt surfactant muds may 
be prepared from either of three dif- 
ferent systems: other sur‘actant sys- 
tems by saturating the system with so- 
dium chloride; from saturated salt 
muds by adding primary surfactant; 
and from a bentonite-water slurry by 
adding primary surfactant and so- 
dium chloride. 

In either of these three, CMC may 
be used as the fluid loss control agent, 
and if the calcium ion content of the 
mud is low, sodium polyacrylate may 
be used. 

As with other muds, the amount 
of materials necessary to maintain a 
surfactant mud in satisfactory condi- 
tion will depend upon the hole size, 
the type of formations being drilled 
and the drilling rate. These factors 
determine the rate at which new vol- 
ume must be prepared and the rate 
at which drilled solids are being 
added to the mud system. 

An excess of primary surfactant and 
flocculating electrolyte must be kept 
in surfactant systems at all times. Any 
excess concentration of primary sur- 
factant in the filtrate between the 
values of 1.5 to 22.5 pounds per bar- 
rel is satisfactory.* 

The concentration of the electrolyte 
will depend upon the type surfactant 
mud being used and the electrical re- 
sistivity required. In calcium surfac- 
tant muds, from 3 to 5 pounds/barrel 
of excess calcium sulfate is suitable 
to achieve maximum flocculation.* In 
low sodium surfactant muds, a mini- 
mum of 5,000 ppm sodium chloride 
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in the filtrate must be maintained to 
achieve flocculation. Higher concen- 
trations of sodium chloride may be 
used in these systems if low electrical 
resistivities are not objectionable. 

The pH of surfactant muds should 
be rigidly maintained between the 
limits of 8 to 9.5 for best results. This 
may be accomplished by additions of 
sodium carbonate, sodium acid pyro- 
phosphate, sodium hydroxide, and 
monosodium phosphate. 

When surfactant muds are operated 
at the proper pH level with an excess 
of primary surfactant and electrolyte 
present, the physical properties may 
be controlled as in other type muds. 
However, surfactant muds are floccu- 
lated systems and the use of ordinary 
drilling mud dispersants and emulsi- 
fiers must be avoided. 


Case histories. The ability of sur- 
factant muds to remain stable and 
function under the severe conditions 
encountered is discussed in the case 
histories. 

In addition to the above applica- 
tions, a type of surfactant mud has 
been applied to increase the rate of 
penetration when drilling hard rock 
formations. A case history of this ap- 
plication is included as an example of 
the flexibility of surfactants in drill- 
ing fluids. 


Well A. Well A was drilled below 
16,000 feet in coastal Louisiana by a 
major oil company. A calcium surfac- 
tant mud was used to penetrate a 
troublesome shale section and to avoid 
the high temperature gellation asso- 
ciated with the use of conventional 
lime muds in this area. A maximum 
temperature of 363° F. was recorded 
in this well. 


Nine thousand feet was drilled with 
a conventional lime mud, casing was 
set and the lime-treated mud was dis- 
placed with a calcium surfactant 
mud. 


Twelve hundred barrels of calcium 
surfactant mud were prepared, start- 
ing with clear water in clean pits, The 
following amounts of materials were 
used: 


Water 
Bentonite 
Gypsum 


720 bbls. approx. 
55 100-lb. sacks 
65 100-lb. sacks 
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Case history shows stability under severe conditions 


CMC 15 50-lb. sacks 

Oil 115 barrels 

Primary Surfactant 15 55-gallon drums 
Emulsifier 2 55-gallon drums 
Barite 5,000 100-lb. sacks 


After 24 hours. the surfactant mud 
had the properties shown below: 


Weight 16.5 |b. gal. 
Funnel Viscosity 73 sec./qt 
Apparent Viscosity 81 cps 

Plastic Viscosity 63 cps 

Yield Point 37 lb./100 ft.° 
Initial Gel 16 lb./100 ft.* 
10 Minute Gel $5 lb./100 ft 
Fluid Loss API t.6 ce 

pH 8.0 

Salt 2,600 ppm 
Excess Calcium (CaSO, 5.16 lb./bbl 

Oil Content 10% 

Excess Surfactant 2.9 lb./bbl. 


After the surfactant mud was 
thoroughly conditioned, the hole was 
drilled at an average rate of 12 
feet/hour to below 12,800 feet. Elec- 
tric logs were run, and a temperature 
of 220° F. was recorded. Drilling 
operations were continued at the same 
rate to 14,500 feet. Following logging 
a protection string was set and ce- 
mented. Drilling below the protection 
string was trouble free until the drill 
pipe became stuck below 15,700 feet. 

During the fishing operations which 
followed, the mud samples off bottom 
showed an increase in chloride con- 
tent. an increase in filter loss, and a 
dark-colored filtrate. This indicated 
that salt or a salt water formation had 
been encountered, and that the CMC 
was becoming thermally unstable due 
to the elevated bottom hole tempera- 
ture. 

The hole was plugged and side- 
tracked at about 15,200 feet. In the 
sidetracked hole, drilling proceeded 
normally to about 15,800 feet, While 
drilling below this depth, the calcium 
surfactant mud was converted to a 
low sodium surfactant mud. This was 
accomplished by first discontinuing 
the daily additions of calcium sulfate, 
second by removing the soluble cal- 
cium from the mud with small addi- 
tions of sodium carbonate and third 
by adding sodium polyacrylate to con- 
trol the fluid loss. 

Since the calcium surfactant mud 
had contained a sufficient amount of 
sodium chloride as a flocculating elec- 
trolyte and a sufficient amount of 
CMC for fluid loss control, the prop- 


















































erties of the mud were not adverse) 
affected during the conversion. The 
properties of the mud during the cop. 
version are shown in Table 1. 


TABLE 1 


Properties of Well A During the Conversion 
From a Calcium to a Low Sodium Surfactan; 


System: 
| | , 
Depth 15,900 | 16,000*| 16,100 | 16,299 
Weight lb./bbl 17.1 17.2 17.2 | 17.1 
Funnel Viscosity 58 56 62 64 
Plastic Viscosity 52 14 58 60 
Yield Point. 26 26 18 30 
Fluid Loss. 3.2 2.2 2.4 2.0 
Gels. ... 4-14 10-22 8-17 | 12-29 
Calcium Sulfate 
lb./bbl. 6 Nil Nil Nil 
Sodium Chloride ppm! 9,900 10,200 12,210 | 10,725 
* Sodium polyacrylate additions hegan at 16,012 


The low sodium surfactant mud 
was used to a total depth below 16, 
300 feet. The surfactant mud was 
easy to control and simple to main- 
tain. An excess of primary surfactant 
and electrolyte were kept in the sys- 
tem. Fluid loss control materials were 
added only when it was necessary to 
reduce the fluid loss. Barite was added 
to increase the weight from 16.5 ppg 
initially to a maximum of 18 ppg. 

Well A was drilled as the direct 
offset to another well. This well, 
drilled before Well A, used a conven- 
tional lime mud to a total depth of 
14,500 feet. At this depth the well 
was abandoned because of the temper- 
ature gellation of the mud and lost 
returns. 

A comparison of offset well and 
Well A to 14,500 feet provided data 
to evaluate the efficiency of the cal- 
cium surfactant mud. The results of 
this comparison are listed below: 

@ Well A reached 14,500 feet in 
approximately 50 fewer drilling days. 

@ Drilling 5,000 feet of soft gummy 
shale, Well A used half the number 
of bits and half the time to drill the 
same shale in the offset well. 

@® Returns were lost five times on 
the offset well; Well A experienced 
no lost returns. 

@ The mud cost on Well A to 14- 
500 feet was approximately 7 percent 
more than on the offset well. 


Well B. This well was drilled in 
Webb County, Texas, to a total depth 
of 15,108 feet. The average tempera- 
ture gradient in this area is about 
2.2° F./100 feet, indicating a bottom 
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hole temperature of 404° F. at 15,000 


feet. A low sodium surfactant mud 


using sodium polyacrylate for fluid 
loss control was employed. 

A conventional low pH mud was 
ysed to 5,600 feet. The mud was con- 
verted to a lime-treated system which 
was drilled to 11,103 feet, where 95- 
inch casing was set and cemented. 

While waiting on the cement, the 
mud pits were jetted and thoroughly 
cleaned and a low sodium surfactant 
mud was prepared using the follow- 
ing formulation for a final barrel: 

.71 bbl. 


.O lb./bbl. 
.O 1b./bbl. 


Water 
Bentonite 1 
Soda Ash 
Salt (Sodium 
Chloride 
Primary Surfactant 


— ps 


wo 


.O 1b./bbl. 
.O 1b./bbl 


> 
Y 


Sodium Polyacrylate 2.0 lb./bbl. 

Barite 312.0 lb./bbl 

Oil .08 bbl. 

Emulsifier 3.0 lb./bbl 
Several barrels of water were 


pumped into the drill pipe before the 
surfactant mud to keep the two sys- 
tems separated while displacing the 
lime treated system. 

When drilling operations were re- 
the had the 


following properties: 


sumed, surfactant mud 


Weight 14.0 lb./gal 
Funnel Viscosity +8 sec. /qt 
Apparent Viscosity 35 cps 

Plastic Viscosity 27 cps 

Yield Point 17 lbs./100 ft.* 
Initial Gel 3 lbs. /100 ft.* 
10 Minute Gel 8 Ibs./100 ft.* 
Fluid Loss API 4.8 cc 

pH 8.8 

Salt (Sodium Chloride 16,830 ppm 
Calcium 10 ppm 

Oil Content 8.0% Volume 
Excess Surfactant 2.5 lb./bbl 


The surfactant system required a 
minimum of materials for mainte- 
nance. No fluid loss control agent was 
added to the system for 23 days, and 
the fluid loss remained between 4 and 
2.100 feet of hole was drilled 
during this period 
frequently to increase the density of 


6 cc 
. Barite was added 
the mud. A maximum density of 17.5 


total 
. Primary surfactant was added 


ppg was reached at 15,108 feet 
depth 
to the system at an average rate of 
approximately % pound/barrel of 
mud per day. The flow line tempera- 


ture rose to 179° F. It was necessary 








to add an average of 40 barrels of 
water per day to compensate evapora- 
tion. 

While drilling between 11,103 feet 
and 15,108 feet, both salt and anhy- 
drite were penetrated. The bottom 
hole temperature increased from 263° 
F. to above 400° F. These conditions 
did not upset the physical properties 
of the surfactant mud. 
It was never necessary to circulate be- 


low sodium 


fore reaching bottom, nor was it 
necessary to stop drilling to condition 
mud. 

The salt and anhydrite were en- 
countered at approximately 14,400 
feet. Drilling operations continued to 
14,552 feet, where an electric log was 
run. This log recorded a bottom-hole 
temperature of 460° F. 

Drilling was resumed and, although 
the mud became saturated with so- 
dium chloride from the salt forma- 
tion, the properties of the mud were 
not seriously affected, as will be noted 
in Table 2. 


At 15,108 feet the drill pipe became 
stuck. This was believed to be due to 
salt precipitating or seeding out of 
super-saturated mud as it cooled 
while moving up the well bore. The 
pipe was freed by running fresh water 
into the mud while circulating. 

At this depth, it was decided to halt 
drilling operations, since it was con- 
cluded that a salt dome rather than 
a salt-bearing formation had been en- 
countered. 


Well C. Well C was drilled to a total 
depth below 19,000 feet in Southern 
Louisiana, using a conventional lime 
mud. Early attempts to complete this 
well below 19.000 feet failed because 
of the inability of the conventional 
mud to a bottom 
hole temperature 330-450° 
F. The mud apparently gelled sufh- 
ciently to prevent logging and perfor- 


remain stable at 


betw een 


ating tools from reaching the desired 
depths. 

Following each failure of tools to 
reach the desired depth, it was neces- 
sary to go back into the hole with drill 
pipe and condition mud extensively, 


TABLE 2 
The Effects of Salt Saturday on the Properties of the Mud (Well B) 


Well Depth | 
Weight lb./gal. 
unnel Viscosity 
Apparent Viscosity . 
Plastic Viscosity. . 
tieid Point 
7€1 Strengths 
Fluid Soa 
Chloride Content 
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14,547 


28-43 


44,000 


14,671 14,712 | 15,079 | 15,108 

16.8 | 16.8 16.9 | 17.5 17.5 
54 55 59 | 63 70 
54 53 iS | 67 68 
28 39 | 29 54 58 
52 37 38 25 20 
23-28 27-54 7-12 5-13 

6.8 8.9 | 7.6 2 2.5 
112,200 132,000 260,000 305,250 





sometimes as long as 36 hours were 
required, After several attempts to 
complete had failed, a calcium sur- 
factant mud was prepared. This mud, 
prepared in the conventional manner 
and weighted to a density of about 
18.3 pounds per gallon, was used to 
displace the conventional mud and 
the well was completed. 

During completion operations, the 
filtration loss of the surfactant mud 
returned from bottom indicated that 
the CMC was thermally degrading. 
However, this did not adversely affect 
the flow or gel properties of the mud, 
and the fluid loss was controlled by 
the continued use of CMC. 


Well D. This well, drilled in South 
Louisiana near Well C, also was com- 
pleted below 19,000 feet. 

After the production casing had 
been set and perforated, logging tools 
could not be lowered through the con- 
ventional lime mud to the bottom of 
the casing below 19,000 feet. It was 
immediately decided to displace the 
conventional mud with a surfactant 
mud, A low sodium mud was selected 
for this application because the bot- 
tom hole temperature was in the 
range of 310-330° F. 

Using the formulation below, ap- 
proximately 500 barrels of mud were 
prepared (per final barrel) : 


Water .526 bbl. 
Bentonite 5.0 |b./bbl 
Primary Surfactant 6.0 lb./bbl. 
Salt 2.0 1b./bbl. 
Emulsifier 3.0 Ib./bbl. 
Diesel Oil .06 bbl. 


The mud was prepared in clean 
pits after all lines and pumps had 
been cleaned and flushed of all lime 
mud. The following properties were 
the surfactant 
had been circulating for six hours: 


recorded after mud 


Funnel Viscosity 58 sec. /qt 
Weight 18.5 lb. gal 
Gel Strengths 6-8 

Fluid Loss API 4.8 cc 

Salt 13,200 ppm 
Calcium 60 ppm 
pH 8.9 


With the low sodium surfactant in 
the hole, the well was logged, reper- 
forated, and completed without trou- 
ble or delay 


Well E. A surfactant emulsifier 
used to prepare a low solids oil emul- 
sion fluid for use in drilling Well E 
from 2,000 feet to 8,000 feet in Gray- 
son County, Texas. In this applica- 

Continued on Page 149 
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What Causes 
BLOWOUTS? 


A study of 55 well blowouts over 
a 10-year period gives the following 
causes as being the primary reason 
for the wells blowing out. 


® Failure to keep hole full of fluid 
42% 


® Insufficient drilling fluid density 
15% 


* Reduction in static pressure by 
drill pipe withdrawal swabbing 


16% 


* Reduction in fluid levels by lost 
circulation 22% 


(Probably failure to fill hole and 
swabbing well in, rather than lost 
circulation. ) 


The same study showed that the 
secondary reasons why the well 
could not be controlled were: 


* Insufficient blowout equipment 


29% 

e Improperly designed blowout 
equipment 5% 
® Improper installation 11% 


* Imprope 
and ceme: 


vell casing program 
practice 11% 
® Improper suri: tings 6% 
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Well kept equipment and well trained crews 





will prevent 95 percent of uncontrolled . . . 


Blowouts 


By Y. K. Evans 
Continental Oil Company, Houston 


IN REPORTS from more than two- 
thirds of the people operating drill- 
ing rigs, it is found that drilling 
crews generally do not analyze the 
basic cause of blowouts or exercise 
sufficient vigilance. The most suc- 
cessful job of blowout prevention is 
done by rigid mud control and ex- 
treme care while pulling drill pipe. 

The best blowout preventer equip- 
ment is useless unless the auxiliaries 
are adequate and ready for full ca- 
pacity operation. 

Well kept equipment and well 
trained crews will prevent 95 per- 
cent of uncontrolled blowouts. 

Frequent inspection and necessary 
repairs cannot be overemphasized. 
Some inspections must be assigned to 
the crew. They assume the responsi- 
bility for thorough inspections and 
informing the driller and toolpusher 
of the condition of the equipment. 
Neither the ruggedness nor the out- 
ward appearance of the control 
equipment should be permitted to 
affect the inspector’s judgment. A 
fresh coat of paint may cover a pre- 
venter which would fail to work 
when needed. Any delay in repairing 
vital equipment can result in its fail- 
ure to operate when needed. 

Inspection and repairs can usually 
be made when drilling operations are 
interrupted, such as waiting on ce- 
ment or during moves. If it becomes 
necessary to suspend drilling to in- 
spect and repair doubtful equipment, 
the loss of footage would be offset 
by the assurance that the equipment 
would work when required to do so. 

Management assumes responsibility 
for informing toolpushers and drillers 


This article condensed from a paper presented 
at the Texas Safety Association’s 19th Annual 
Texas Safety Conference, Dallas, March 17-19, 
1958. Drilling Safety Section arranged by 
AAODC. 


of engineering forecasts of the po 
tential trouble spots and providing a 
casing program adequate for the re- 
quirements of the area. A good casing 
program reduces hazards of an ex- 
ploratory well, and is a matter of 
good business as well as a safety 
factor. 


Safety Training. Training in blow- 
out prevention should begin with the 
crew having an understanding of the 
various types of mud, including pe- 
riodic reviews on combining weight- 
ing materials and chemicals. If a 
blowout threatens, the secondary line 
of defense will be the alertness, team- 
work and skill of the drilling crew in 
using equipment to control the situa- 
tion. 

Each crew member must be as 
signed definite duties in connection 
with the use of the equipment and rig, 
and should receive instructions in the 
reasons for and timing of its use. There 
is no substitute for practice and this 
should be done at frequent intervals. 
Practice sessions give the roughneck 
the “feel” of the equipment and team 
effort. They also give the equipment 
frequent tests necessary to disclose 
faulty operations. When a_ blowout 
comes, quick action is necessary to 
control it. 

Practice sessions must be fully and 
seriously executed, This will help 
eliminate any confusion which results 
from the stress and excitement of an 
impending blowout. They build con- 
dence in the crew’s use of the equip- 
ment. 

Drilling crews are assigned the re- 
sponsibilities and assume many others 
for the prevention of blowouts. The 
major burden of controlling a well is 
on the driller and crew. A review of 
the past blowouts shows that, in most 
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cases, the toolpusher was not at the 
well when the first warning of trouble 
came. 

Blowouts from shallow sands occur 
more often than from deeper sands 
hecause warnings are briefer. During 
this time, blowout equipment can be 
operated, and the safety factor in the 
mud column is reduced to fewer feet 
of head against the formation pres- 
sure. The chance of regaining control 
of a shallow blow is further dimin- 
ished because shallow 
depths seldom bridge themselves, but 


blowouts at 


tend to crater. 

When _ the preventer as- 
sembly is installed, it should include 
tightening of every nut in connection, 
tying down the flow line, bracing and 
turn buckling the assembly to prevent 
shaking or vibration, connecting choke 
manifolds, and installing remote con- 
trols so the assembly will be ready 
for any emergency. Hand operated 
control valves should be located con- 


blowout 


veniently. 

After the blowout preventer is 
properly installed, it should be tested 
for proper ram function, 


Causes of Blowouts 


1. More than 50 of the 
blowouts occur on wells which contain 
only normal pressured formations and 
the weight of the mud in use at the 
time of the b!owout was heavy enough 


percent 


to control normal pressured forma- 
tions. 
2. Most 


trip is being made. 


blowouts occur while a 

An examination of blowout causes 
listed on page 122 shows that men in- 
volved in drilling the wells were directly 
responsible by their actions for 60 per- 
cent of the wells which blew out. 

Quoting a blowout 
equipment: 

“In our observation of our custom- 


supplier of 


ers’ experiences, we think that 95 per- 
cent of the wells which get away do 
so as a result of two things. First, poor 
maintenance and inadequate testing 
programs result in leaks which cut 
out the assembly; and second, inade- 
quate 
use Or misuse of equipment.” 


crew training results in non- 


Pit level indicator devices. When 
drilling in high-pressured formation, 
it is essential that means of 
and recording the 
level in the mud pits be used, Some 


some 
measuring mud 
of the reasons for needing a pit level 
indicator are: 
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© To know when a well is starting 
to kick, as indicated by an abnormal 
increase in pit level, which shows that 
oil, salt water or gas is entering into 
the mud system and that counter- 
measures should immediately be un- 
dertaken to get the well under con- 
trol. Bringing the well immediately 
under control will prevent: (1) the 
possibility of a blowout; (2) excessive 
contamination of the drilling mud by 
oil, salt water or gas; (3) eliminate 
the necessity of holding high back 
pressure on the exposed formation 
which could result in breaking down 
of the formation and loss of circula- 
tion; (4) less chance of sticking the 


drill pipe. 


@ When making a trip, a driller 


termine when to put out fires under 


boilers. 


®@ No smoking around a rig when 
the well is kicking or when making 
a drill stem test. 


® Cars, boats and firearms should 
be kept at a safe distance from a kick- 
ing or blowing well. 

@ The air intakes on diesel engines 
should have a position cut off to con- 
trol running away or burning. 


Blowout drills, A toolpusher should 
have regular blowout drills to insure 
that each member of the crew knows 
what is taking place and what his job 
is in case of a kick or blowout. Any 
new crew member should be told 
what his duties are in case of a kick 
or blowout and participate in a blow- 





One man’s viewpoint: “a well instructed crew and a poor 


rig is better than a good rig and a poor crew... 


99 





can see that his hole is properly tak- 
ing or displacing mud. 


® Indicates that lost circulation is 
taking place and prevents pumping 
away large quantities of mud before 
taking corrective action. 


@ Assists in bringing a well under 
control after it has started to kick. 

One company has this procedure 
to make sure the driller watches the 
pit level recording instrument: 

Once each tour, the toolpusher goes 
to the pit to either push the recorder 
float down or lift it; he checks how 
long before the driller notices some- 
thing is wrong. The time is recorded 
on the chart. 


Safety measures. Measures which 
will reduce the hazard of fire are: 


e The electric lighting system 
should be vapor proof. Lights around 
the shale shaker and flow line should 
be well protected so that they cannot 
be broken and start a fire or explo- 


sion. 


e@ All open fires around a 
rig should be extinguished when a 
well starts to kick or during a drill 
stem test. On a steam rig, wind direc- 
tion and volume of free gas will de- 


power 


out drill to insure he has been prop- 
erly instructed. 

One man said he would rather 
have a well instructed crew and a 
poor rig than a good rig with a poor 
crew. 


Miscellaneous Safety Measures. 


® Vent and choke lines should be 
well secured or tied down. These 
lines often are subjected to extreme 
pressures. It is necessary that they 
be tied down to prevent their flying 
around and hurting someone or start- 
ing a fire. On drilling barges and 
offshore platforms, vent lines should 
be run to the downwind side. 


e@ To prevent injuries and damage, 
care should be taken when changing 
and nippling up blowout preventers. 
Several crewmen have been killed 
when blowout toppled 
over, due to the placement of the 


preventers 


chain or cable when picking them up. 
The preventer is heavy and care 
should be taken to latch onto the pre- 
venter assembly high enough to pre- 
vent it from toppling over, The pickup 
line should not be released until the 
preventer is bolted in place. 


—The End 
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FIGURE 2 


FIGURE 1—Here are the principles of wireline electrodrilling, 
The drilling unit (1) is suspended from an electric swivel (2) 
by a cable (3) which winds over a winch (4). An electric motor 
in the drilling unit rotates the bit (5), and a mud pump in the 
drilling unit circulates the drilling mud while in the hole. The 
mud supply is stored in the drilling unit as it is lowered into 
the hole. To remove cuttings or change the bit, the drilling unit 
is lifted to the surface, and cuttings are discharged through 
line (8) into tank (6) and the mud supply is replaced thr 
line (7). Power is furnished by an electric motor (10) through 
a reduction gear (9) and incorporates an electromagnetic brake 
(11). The bit is driven by an electric motor, and is shown ip 
greater detail in Figure 2. The entire drilling operation is cop- 
trolled from a central panel (12). 


FIGURE 2—The electrodrill bit (1) is rotated by the electric 
motor (2) through the reducing gear (3) at an average speed 
of 500 to 600 rpm. Circulation of the mud at the bottom of 
the hole is accomplished by a two-stage centrifugal pump (4) 
with a discharge of 2.11 to 2.37 gal/sec., which guarantees 
enough flow over the outside of the unit (5). The flow of the 
mud into the bailer proceeds through two nozzles (6) which 
allows passage of the coarse cuttings into the bailer and, at the 
same time, maintains speed of flow by a second hydraulic flow 
(7) which is necessary for getting the final fraction of the cut- 
tings into the bailer. The capacity of the bailer is approximately 
3.281 feet of cuttings for each 6.562 feet of its length. When 
drilling with the 134.5 foot derrick, the maximum length of the 
bailer can reach 82.2 feet to 85.5 feet and the cuttings that can 
be retained will be as high as 39.4 to 42.7 feet in length. The 
discharge valve (8) is opened at the surface for discharging the 
mud. A threadless detaching device (9) is used when replacing 
one unit for another. The flow relay (10) opens its contact if the 
discharge drops below 50 to 60 percent of normal rate. 


Russia tests wireline electrodrill 


By A. A. Minin and K. A. Chefranov 


THE WIRELINE electrodrill, a drill- 
ing method which has been the object 
of Russian research in recent years, 
reportedly has been field tested suc- 
cessfully. Claims include a 40 to 50 
percent increase in penetration rates 
and a 6 to 7 percent reduction in 
roundtrip time, 

Simplicity of the unit reduces its 
weight, cost and eliminates drill pipe 
and surface pumps. Surface mud sys- 
tem consists of only a settling tank. 
Weight of a 934-inch unit, including 
derrick, drive and control equipment, 
is 16 to tons, or about one-tenth 
of the weig! dinary rotary equip- 
ment, See Fi, 

The reduced its transport 
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and rig-up costs and the removal of 


surface mud system stops surface mud 
leakage. 

Of particular importance is the pos- 
sibility of discovering absorbed pro- 
ductive horizons at static liquid level 
with no contamination of a filtering 
surface. This enables the well to re- 
tain its original maximum productive 
capacity. 

In practice this operation is ham- 
pered by the absence of an adequate 
method of recording the reaction at 
the bottom of the hole. The methods 
used are mechanisms made especially 
for the drilling body of the unit or a 
special complex system of cuttings 
crushed against the wall of the well 


which are not reliable enough to jus- 
tify their purpose. 

The Russians decided to develop 
the wireline electrodrill so that no 
special devices would be needed to 
counteract the cuttings accumulation 
at the bottom of the hole. 

The reaction moment of the bit was 
lowered by applying a reversal of di- 
rection on the bit and acceleration in 
both directions. The alternating accel- 
eration is accomplished by reversing 
the electric motor. In this manner, the 
time required to reverse the bit does 
not exceed .15 seconds. 

The construction of the electrodrill 
is simplified since there is no direct 
mechanical connection with the well 
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Depth Of Well Drilled — Feet 


FIGURE 3—This graph shows the re- 
lationship of the feet drilled per month 
per rig, plotted against the drilling 
depth of the well for the turbine and 
wireline drill. The intersection points of 
these curves show the depth and the 
point at which each of the wells should 
begin to be drilled with the wireline 
electrodrill. The depth at which the feet 
drilled per month of the turbine and 
wireline are even at various correspond- 
ing penetration rates is calculated by 
comparative methods (See Table 5). 


What the tests showed... 


_ © The experiment demonstrated the possibility of commercial drill- 
ing with wireline electrodrill with reversible action. 

_ © The wireline electrodrill is characterized by an efficient structural 
time balance. For depths of 6,562 feet, the actual drilling takes 40 
percent of the time and the trip time is 7-to-1. 

© The total weight of the equipment to drill a 934-inch hole is only 
about 20 tons. This permits easier moving and adjusting on location. 

© Experiment verified possibility of usimg the wireline drill with a 
lower fluid level, also where there is no withdrawal or adsorption. 

¢ The wireline drill requires about a third of the standard power for 
roundtrips, and about 15 times less power for fluid circulation. 

© Completely mechanized during trip time, the wireline drill will 
require less manpower during the operation of the drill. 

© Low penetration rates, about 6.56 feet per hour, limits the feet 
drilled per month in depths about 6,562 feet in hard formations, to 
1,640 feet per month. 

e Increasing penetration rate by investigating conditions at the 
bottom of the hole and by bit improvement would overcome the main 
problems of wireline electrodrill efficiency. 

e The reduction of trip time by the wireline electrodrill facilitates 
deeper drilling and makes the possibility of combination drilling more 
interesting. The top interval—from 3,281 feet to 4,921 feet—could be 
drilled by the turbine or rotary method, and the deeper interval by the 


wireline method. 


@ The low penetration rate makes the wireline electrodrill desirable 
for opening the productive zones and for drilling samples and cores. 
Other applications are for operations requiring quick and easy round- 
trips and for working at static fluid level in the well. 


... compares favorably with turbodrill 


bore. The drill does not affect the for- 


mations, regardless of caverns and 
cavities or other characteristics of the 
formation. 

Figure 2 illustrates the principle of 
the electrodrill. 

For increasing the reliability of this 
new method of drilling, an automatic 
device was developed to control mud 


circulation near the bottom of the 
hole. 

The flow relay (See 10 in Figure 2 
which is installed above the nozzle 


opening and directly below the bailer, 
opens its contact if the discharge drops 
below 50 to 60 percent of the normal 
rate. Thus, the device avoids hazard- 
ous packing at the bit. An increase 
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of hydraulic resistance at the bottom 
of the hole or a packing of the forma- 
tion at the bit requires little pressure 
and causes a lowering of the discharge 
which actuates the flow relay. In prac- 
tice, this method eliminated packing 
at the beginning stages and often pre- 
vented any tightening. 

The hoisting cable is a copper core 
wire rope. The core is 0.24 inch by 
0.24 inch and has .07 inch by .04 inch 
square petroleum insulation covered 
by two exterior coils of steel wire. The 
O.D. of the cable is 1.26 inches, and 
its total capacity is 30 tons. It is built 
in 6890.1-foot lengths. The total 
weight of 3280.99 feet in air is 3 tons, 
in water 2.5 tons. Now under devel- 


opment is an improved wire rope with 
a copper core and an outside diameter 
of 1.02 inches and a lifting capacity 
of 50 tons to be built in 9843-foot 
lengths. 

Complete control of drilling is 
through the central panel, This in- 
cludes reversing of the electric motor 
in the drilling unit and breaking or 
throttling of the winch. These opera- 
tions also are manually controlled. 

Action of the entire unit in the well, 
a depth recorder, bit load and cable 
load indicators, and the load on the 
electric motor during drilling are con- 
trolled from the control panel by spe- 
cial instruments. In field operations, 
when the bit becomes packed, the in- 
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struments will not allow the operator 
to control the flow or speeds at the 


bottom of the hole. 


This required the development of 
a special method of drilling so these 
To com- 


problems could be handled. 


pensate for changes at the bottom of 
weakened 
sections were built into the wireline 
The first one at the point 


the hole, two artificially 
electrodrill., 
of strength of the bit, 


to rupture or break at a stress of 12 
at the 
breaking point of the cable, was cal- 
culated to rupture at a stress of 20 
cable’s 


to 13 tons; the second one, 


to 23 tons or 7 tons below the 
breaking point. 


was calculated 





Here are tabulated results of experimental drilling 


hole, the force of 12 to 13 tons on the 
wireline would be insufficient to pull 
it out. In this case, a pin shears off in 
the first section and the drill can be 
pulled to the surface with a slight agi- 
tation. 

In the case of sticking near bottom, 
by shifting or sloughing, the second 
section can be broken by bringing the 
cable to the surface, after which the 
unit can be agitated free or drilling 
continued by side tracking. 

When fishing for metallic objects 
is required, an electro magnet can be 
used which is gradually fed with cur- 
rent through the electric cable and has 
a pull of 1,102.3 pounds. 








If the bit becomes caught in the In the case of an unexpected shut 
TABLE 1 
Results of Peaperenenas Drilling in Three Areas of Russie 
1952 1953 9 
CHARACTERISTICS Krasnokamsk Tuimazakh Moscow Field 
Depth at which the electrodrill began. . . 196.8’ 656.2’ 0’ 
Depth electrodrill stopped . id 2,099.8’ 3,412.2’ 344.5’ 
Type and size of bit Me beee e Three-cutter 93%" 
Average axial bit load in + A iia 3.0 1.6 
Average bit speed in rpm. 600.0 600.0 
Mud loss gallon per second 2.0- 2.0— 
Average penetration rate feet per hour 5.71 11.48 
Maximum penetration rate feet per hour 22.97 7 78 
Average drilled per round trip in feet 6.56 8.53 
Speed of lowering and lifting in feet per min 393.7 164 1 
Lost time on experiment al work and repair in percent 57.2 19.4 
Time between repairs in hours 18.7 26.0 
Average depth drilled per month in feet per month. 767.8 1656.9 
Feet drilled per bit Nimans 20.3 34.5 
Total specific power used KW-H /it. 13.1 6.1 
Hole deviation.......... ; None None 

















To test the wireline electrodrill, sansiieouel wells were » drilled | in , Mose ow to depths 
of 196.8 feet and 656.2 feet. Exploratory wells were drilled in Krasnokamsk to a depth 
of 2,099.8 feet, an exploitation well was drilled to 3,912.2 feet in Tuimazakh and water 


wells in Moscow fields were drilled to 344.5 feet. 


All test wells were carried out mainly 


in hard rock and never to a depth greater than 6,562 feet. 


TABLE 2 
Time Allecation for the Tuimazakh Well 988 ponent Productive and Non-Productive Time 














| Hours pesmey 








TIME BALANCE 
I. Productive Time 
Drilling. 485 17.6 
Trip time—bailing changing bits, and re pairs. ae ad : - 63 2.3 
Auxiliary operations at the surface (discharge cuttings, epeeetey bit, siimantinal 
oil, checking equipment) . ma Cwiaen ees 160 2.0 
Cleaning the bottom of the hole. . 56 2.0 
Productive Time—Total 764 27.7 
II. Repair Time 
Replacing defective parts and units 126 5 
Repair of surface or ground equipment 150 5.5 
Repair Time—Total... 276 | 10.0 
| 
III. Non-productive Time 
Disconnecting the electric power. 59 | 2.1 
Fishing..... ; 47 1.7 
Waiting on deliv ery 35 1.3 
Non-productive Time—Total 141 | 5.1 
IV. Time on Experimental Repair Work 
Repair and exchange of wireline... 524 18.9 
Repairs of the electromagnetic brake, of discharge equipment, and other 
ED bra nea Tedd ch aen en Les 000 sap ehsimnwd dead ose 271 9.8 
Control inspection and measuring of drilling units, including going in ‘and 
ming out and other operations... ...........00+seee0e- 424 15.4 
ing with drilling deficient equipment at ‘other objects. . i 200 7.3 
ecreation or rest for the crew. ee We 160 5.8 
mental Repair Time—Total 1,579 57.2 
TC ME 2,760 100.0 
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off of electric power, an auxiliary unit 
allows a fast automatic lifting of the 
drilling unit by an auxiliary electric 
motor 49.2 to 65.62 feet from the hole. 
The auxiliary is run on direct current 
from the starter batteries. 

The experimental model of the 
drilling unit, which has a diameter 
of 8.13 inches and a bit diameter of 
934 inches, was built in separate units 
consisting of: 


@ The electric swivel 


@ The mud pumps 

@ The power unit 

© Pump unit 

® The reducing swivel 


This was done so that in case of 
any improper working of parts, de- 
fective units could be changed imme- 
diately. 

Motors in the drilling unit are 
three-phase, 500 volts, with a capacity 
of 40 kilovolts plus, at 3,000 rpm, 
with a compensator for double action, 
manometric protection, and with in- 
struments for automatic regulations of 
the various stresses on them at the sur- 
face. 

All data given in Table 1 were ob- 
tained from actual wells drilled by the 
electrodrill. Penetration rates were cut 
from 16.4 feet to 6.56. feet due to the 
numerous trips made for inspection, 
examination and measurement at the 
bottom of the hole. This reduced the 
penetration rate by more than half. 
The number of trips made was double 
what would normally be necessary. 


The equipment was experimental, 
and much of the time was spent in 
correcting defects and for inspection 
trips. The overhauling and replacing 
of only one cable required 524 hours, 
which was more than all drilling time 
(485 hours). The time was spent for 
experimental and research operations 
and lost time not connected with the 
actual drilling amounted to about 60 
percent of the total calendar time in 
the experimental well at Tuimazakh. 
The time balance sheet on Well 988 
i conditions 


* 


1 Tuimazakh under these 


is shown in Table 2. 

When Well 988 was completed, all 
defects of the system and in the equip- 
ment had been eliminated. The trou- 
ble and disturbance encountered with 
the old type cable had been corrected 
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by the newly developed cable which 
was completely satisfactory, 

It is interesting to compare the time 
balance, excluding experimental re- 
yair work, as it is listed in Division 4 
of Table 2. In the first three divisions 
of this table, the balance is 
shown to include the time for over- 
hauling and repairing. Such a time 


time 


balance in comparison with the char- 
acteristics of drilling in 1953 by the 
Tatpetroleum Company is shown in 
Table 3. 

Going from the characteristics of 
Tatpetro!eum in 1953 to the best three 
wells of the Baviniskii Bureau, the in- 
creased average monthly drilling rate 
from 1410.8 feet per month to 6004.2 
feet per month can be noted. This is 
a 370 percent increase, This increase 
was accomplished by a comparatively 
small rise in the penetration rate of 
only 11.3 percent. 

An increase in roundtrip time lost 
was observed. It reached, in the best 
wells, only 40 percent of total time 
spent, This that 
not by penetration but auxiliary oper- 
ation. The feet per month rate grew 


means success Was 


sharply large!y because of a reduction 
in non-productive time and _ corre- 
sponding increase of penetration rates. 

The data of the time and balance 
sheet show that the main problem of 
the increase in efficiency in rotary 
drilling at this time is that of increas- 
ing the roundtrip speed. A successful 
solution of these problems can be best 
reached by improving the time bal- 
ance and securing an increase of the 
feet per month drilled by the turbine 
and rotary method. 

In wireline drilling, a different sit- 
uation exists. Trip time is completely 
mechanical and has no importance on 
the time balance. The bit rotation 
which is exceeded by the capacity of 
the slush pump is no indication of the 
drilling rate, The main problem of 
wireline electrodrill efficiency is in- 
creasing the penetration rate, the pri- 
mary factor of the time balance. 

An extremely low penetration rate 

9.61 feet per hour—was obtained 
by this method with an inadequate, 
934 inch, three-cutter bit, with three 
tons of weight at 600 rpm. Though 
this rate is 5.4 times less than the rate 
obtained by the Tatneft organization 
(30.51 feet per hour), the drilling rate 
in feet per month of wireline drilling, 
MAY 
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TABLE 3 


Tatneft's Best Characteristics Compared to the Best Three Wells of the Baviniskii Bureau 
Show the Increased Monthly Drilling Rates 
































Well Pipeless 
CHARACTERISTICS Union Bavly 321,325,381 Electrodrilling 
Time balance, in percent: 
Drilling a eS OP ee 73 10.9 23.8 41.0 
Trips time—lowering and lifting 16.5 18.5 38.2 5.3 
Rig up and other work et ee 26.5 36.0 30.4 18.4 
Repair work........ 8.7 7.6 3.7 23.3 
Complications and accidents... 20.5 15.0 0 4.0 
Organizing work...... Sais 20.5 12.0 3.9 8.0 
100.0 100.0 100.0 100.0 
Rates of Drilling: 
Avg penetration rate, feet per hour. . 30.5 32.8 34.5 5.71 
Depths drilled feet per month. 1,574. 2,591.9 6,004.2 1,699.1 
TABLE 4 
TABLE 5 


Comparison of the penetration rates of the 
turbine and electrodrill indicates the depth 
at which the electrodrill can economically 


Depth at which the turbine and electro- 
drill are even-calculated by comparative 


























replace the turbine. methods. 
Wireline Wireline 
Turbine Drilling Drilling Turbine Drilling Drilling 
Penetration Penetration Penetration Penetration 
Rate ft./hr. Depth Rate ft./hr. Rate ft./hr. Depth Rate ft./hr. 
32.8 6,890 6.562 32.8 11,155 6.562 
32.8 3,281 13.124 32.8 5,249 13.124 
328 1,968 19.686 328 3,281 19.686 
49.2 7,710 6.562 49.2 13,452 6.562 
49.2 3,937 13.124 49.2 6,223 13.124 
49.2 2,730 19 686 49.2 4,265 19.686 
65.6 8,530 6.562 65.6 15,192 §.562 
65.6 4,265 13.124 65.6 6,890 13.124 
65.6 2,788 19.686 65.6 | 5,085 19.686 
| 
due to the time balance, is on a level ods become less effective than the 


with the Tatneft feet-per-month rate. 

A sharp rise in footage drilled per 
month would be the result of an in- 
crease in penetration rate of the wire- 
line drill. With the turbodrill so much 
time is lost in changing the bit that a 
rise in penetration rate has little in- 
fluence on the feet per month drilled. 
This was noted by M. S. Timofeev 
(Nest. Khoz. 1, 1955). 

The power delivered to the wire- 
line drill is steady since the length of 
the cable does not change, whether it 
is wound around the winch or is in the 
hole. This is not the case with the 
turbine or with rotary since the actual 
power at the bit decreases as the hole 
deepens. This explains, to a large de- 
cree, the constant penetration at in- 
creased depths with the wireline drill. 

From this an important conclusion 
can be drawn: By using a constant 
power at the bottom of the hole, the 
roundtrip speed and the low weight 
of the equipment of the wireline elec- 
trodrill 
moved unit can be manufactured for 
deep drilling—to 9,845-13,124 feet— 
of wells which first were drilled to a 
rotary 


(about 20 tons), an easily 


certain point by turbine or 


means, After this, these drilling meth- 


wireline electrodrill, which then can 
be used. The loss of time for the drill- 
ing of wells by such a «1 hination 
can be cut considerably. 

Indexes for drilling depths at which 
it is efficient to proceed from turbine 
drilling to wireline electrodrilling cal- 
culated for various corresponding me- 
chanics of this and other methods are 
shown in Table 4. 

Of 
which not only the drilling but also 
the separate independent annulus of 
the we!l at the zero point becomes 


interest are the conditions at 


comparatively efficient with these two 
methods. 

To appraise the prospects of wire- 
line electrodrilling, all the commercial 
indexes above can be considered as 
the potential cycle rates of this 
method. It must be emphasized, how- 
ever, that there is a small difference 
in the feet drilled per month and the 
cycle rate in wireline drilling (3-5 
percent). 

It is more favorable to evaluate the 
cycle efficiency of the drilling indexes 
of the wireline electrodrill in compari- 
son with the usual method of rotary 
drilling than the feet per month drill- 


The End 


ing rates. - 
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] General view of workover rig especially designed by Socony Mobil Oil Company for use in fields of Eastem 
. 


Venezuela. 


Special workover rig has many features 


Socony Mobil’s well remedial work in eastern Venezuela is performed by 
a highly portable rig, especially designed to satisfy conditions encountered in the area. 


By Warren L. Baker, Editorial Director, Wortp Om 
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One semi-trailer contains the 
7? mast, drawworks, prime movers, 
reel, rotary table, etc. In positioning, 
wheel end of trailer is backed onto 
ramp shown in foreground to gain 
sufficient elevation above the ground. 
Ramp is hinged so it can be lifted 
during moving operations. 

Prime movers consist of two 150- 
horsepower engines. Reel, operated 
from drawworks cathead, carries 
extra drilling line which passes 
through two sheaves under rig floor 

Air, water, gas and mud systems 
have been permanently mounted in 
the substructure, which also includes: 
a testing manifold; intermitter for 
gas-lift testing operations; a lubricat- 
ing oil reservoir; and an electric 
driven water pump to provide high 
pressure when needed. 

Rig includes an air-operated grease 
hose which can reach all parts. Small 
blowout preventer can be easily po- 
sitioned by means of trolley tracks. 
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Mud pump and prime movers are mounted on an- 

, other semi-trailer, views of which are shown on 

this page. Pump is 74x14 inch, powered by two 115- 

horsepower gas engines equipped with torque con- 
verters. 

A 125-pound working pressure oil and gas separator, 





mounted at one end of trailer, removes wet liquids from 
gas so it can be used in engines. A regulator upstream 
from separator reduces pressure. Separator is equipped 
with a number of safety devices, and no troubles have 
been experienced in using well gas, 

Topmost metal box-shaped tank located near sep- 
arator is an electric water bath unit for heating crude 
oil samples used in making basic sediment tests. Bottom 
tank contains chemicals. Unit is equipped with electric 
centrifuge. 

['wo portable 500-barrel tanks shown in background 
of top photograph are used for testing wells. Frames 
around tanks permit their removal by trucks. 

Gin pole at rear of trailer, bottom photograph, picks 
up suction hose during moving operations, and also is 
used to provide support for hose when drilling. 

Continued on Next Page 
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A 130-barrel metal mud tank is skid mounted go it 

4. may be easily moved on a flat bed. Tank is 4 feet 
high, 8 feet wide and 20 feet long. Double suctions make 
it possible to hook up from either side. An 8-inch suc- 
tion hose and a 4-inch discharge hose, both equipped 
with quick couplings, are used. 

Racks on side of tank provide means of hauling some 
of the mud piping during moves. 

A tank of cleaning fluid, left, is mounted on one end 
of the mud tank. 


H Doghouse and electric generating plant, below, are 
«» mounted on a single semi-trailer. A portable ramp 
on the opposite side connects this unit with rig floor. 


—The End 
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x Direct Torque Converter Drive to 
Winch (Only two chain drives from 
Torque Converter to Drum) 


WHY NOT GET THE LATEST AND BEST? 





Pati es ANS 
' ‘ — SY 
— — 


The Home of RED IRON 





* Cross Mounted Engine * 


«x 
« Standard Gear-Type Transmission 
Drive to Rear Axle * 
* Two Speed Drive to Main Drum e 
* Ninety Per Cent Efficiency in drive * 
system as compared to 75% in 
Usual Drive System. « 


Optional Gas or Diesel Engine of 
Any Make or Size (Where engine 
and torque converter is not over 
eight feet long.) 


Wichita Air-Tube Clutches 
Throughout 


Visible Sand Line Drum 


Full Hydraulically raised and Tele- 
scoped Angle Steel Mast 


Optional 66’, 90’, 96’ or 102’ Mast 


Fabricated Truss-Type Trailer 


BE MODERN — BUY WILSON 
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WILSON MANUFACTURING CO., 


TEXAS, U.S.A. 
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NO OTHER SELF-PROPELLED WINCH HAS ALL THESE 


rm NEW WILSON WINCHMOBILE FEATURES 






INC. 















HERE’s THE NEW GLoBE 


~ MHT-3C 


ROCK BIT 






















— another ‘‘cost-cutter’’ designed from 
drilling data furnished by the 

toolpushers on the rig. The ‘“MHT-3C"’ 

has been developed to take proportionally 
heavier loading per inch of bit diameter, 
and has proved its ability in medium hard 
to hard formations. All gage surfaces are 
reinforced for added service life. The 
‘““MHT-3C" is made in popular sizes 

in both regular and jet models. 





GLOBE MHT-3C ROCK BIT 


GLOBE OIL TOOLS CO. 





OlL WELL 
DRILLING TOOLS 







Main Office and Plant: LOS NIETOS, CALIFORNIA 


Branches In All Principal Drilling Areas Are Serving The 
Petroleum Industry With Field Engineered Drilling Equipment 
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..and THE NEW GLoBeE 


MG-3C 


ROCK BIT 


















is another recent addition to the 

Globe Line of Rock Bits. The ‘““MG-3C’"’ 

is engineered for medium weight digging 

in formations such as medium shale, 
gypsum, medium hard limestone. Of special 
interest to tool pushers is the fact that 

all gage surfaces are reinforced 

for cutting hard streaks. 





GLOBE MG-3C ROCK BIT 


GLOBE OIL TOOLS CO. 





OiL WELL 
DRILLING TOOLS 






Main Office and Plant: LOS NIETOS, CALIFORNIA 






Branches In All Principal Drilling Areas Are Serving The 
Petroleum Industry With Field Engineered Drilling Equipment 
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Field operations 
have confirmed lab 


tests showing the... 





FIGURE 1—The liquid cyclone is a cylin- 
dro-conical classifying device similar to 
an air cyclone, containing no moving 
parts. Arrows indicate the flow path of 
solids in the liquid cyclone. 


FIGURE 2—A cross-section of the cy- 
clone unit which consists of four 50-mm 
porcelain cyclones mounted in a single 
housing with a common feed, overflow 
and underflow chambers. 


Advantages of liquid cyclone treatment 


By Harry D. Mathis and R. L. O’Shields 


Salt Water Control, Inc., Dallas 


INCREASED DEEP drilling requiring 
high mud weights has focused atten- 
tion on mechanical treatment of 
weighted muds. Mechanical mud 
treatment is any process that physi- 
cally removes drilled solids from mud. 
Until recently, mechanical mud treat- 
ment consisted of a shale shaker to 
remove coarse cuttings and pit jetting 
followed by dilution to reduce the 
concentration of fine drilled solids. Pit 
jetting and dilution are expensive, as 
mud materials are discarded and new 
materials added to compensate for the 
added dilution fluid. 

Drilled and other low-gravity solids 
must be removed periodically from the 
system. Excessive build-up of solids 
adversely affects the fluid properties 
of the mud. The solid components of 
weighted mud usually consist of com- 
mercial clays, drilled solids, water loss 
additives and barites. The barites, 
used for weighting-up, have a specific 
gravity ol t.2. The clays and 

This article take: paver presented at the 


Fall Meeting of the : California Section 
of AIME, Los Angele t 17-18, 1957. 
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drilled solids have a specific gravity 
of about 2.5, and are referred to as 
low-gravity solids. The cost of barites 
in a weighted mud usually amount to 
70 to 80 percent of the total. 

The ideal mechanical mud treating 
system would be one which would 
eliminate from a small portion of the 
mud all of the low-gravity solids, 
while reclaiming and returning to the 
system all of the expensive barites. 
The same treating system could be 
used to reclaim valuable barites from 
jetted mud which would otherwise be 
discarded. The range in particle size 
overlap—of the low-gravity solids and 
barites in a mud system—makes it im- 
possible to achieve the ideal system. 
The best solution is a process which 
would eliminate a maximum amount 
of drilled solids at a minimum loss of 
expensive barites. 

Separating low-gravity solids from 
barites is a problem of solids classi- 
fication, Cyclones showed promise 
as an effective means of treating 
weighted muds because of their effi- 


cient classification of solids in other 
processes. The investigation of liquid 
cyclones began four years ago. This 
investigation also resulted in develop- 
ment of an efficient cyclone system for 
treating unweighted muds." 


Characteristics of liquid cyclones. 
The liquid cyclone is a cylindro-coni- 
cal classifying device, similar to an 
air cyclone (Figure 1), containing no 
moving parts. Slurry is introduced 
tangentially near the top, causing 
fluid rotation and the formation of a 
liquid cyclone, with high centrifugal 
forces. As the slurry spirals downward 
through the conical section, the 
heavier particles move outward to the 
wall of the cone. A positive force to- 
wards the apex of the cone forces 
those particles to discharge as a con- 
centrated slurry through the apex 
valve. The lighter particles and the 
carrying fluid, which stay on the inner 
side of the downward spiral, are 
forced upward near the bottom of the 
cone and counter spiral in a center 
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FIGURE 3—To provide for the dilution of the mud before it enters the cyclone, a 
dilution system is provided as shown above in the schematic diagram. The system is 
composed of two centrifugal pumps, driven by a single engine; one for dilution water 
and the other for the mud. They are mounted with the necessary flow controls to 
dilute the mud to between 9.8 and 10.5 ppg before entering the cyclone. 


of weighted muds 


vortex, discharging through the vor- 
tex finder at the top of the cyclone. 
Many factors affect the range of sep- 
aration that can be obtained. 

Design factors which affect separa- 
tion are: 

® Diameter of the cylindrical sec- 
tion 


Slope of the cone 
® Area and shape of feed inlet 
® Area of apex valve 
® Area and position of vortex 
finder. 

Operating factors that affect separ- 
ation are: 

® Pressure-drop across cyclone 

® Concentration of solids in the 
feed 

® Viscosity of the mixture 

® Size distribution of solids 

® Specific gravity of solids 

® Shape of solids 

Because of the complexity of the 
liquid cyclone, design factors must be 
determined experimentally. Once they 
are set, cyclone periormance becomes 
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a function of the fluid characteristics 
and operating pressure. For a given 
fluid viscosity and solids concentra- 
tion, cyclone separation most nearly 
approximates Newton’s law, 1.e., sep- 
aration is a function of size and spe- 
cific gravity of the particle. 


Equipment. Extensive laboratory and 
field tests showed that a 50 mm diam- 
eter cyclone best approached the ideal 
system for weighted muds, Figure 2 
is a cross-section of the cyclone unit, 
which consists of four 50 mm porce- 
lain cyclones, mounted in parallel, in 
a single can-type housing which pro- 
vides common ieed, overflow and un- 
derflow chambers for the cyclones. In- 
dividual shutoff valves are provided 
so that any combination of the four 
cyclones can be operated, depending 
on the capacity desired. The under- 
flow, consisting of a barite and water 
slurry, is returned to the mud system 
through an adjustable apex valve lo- 
cated at the bottom of the unit. The 
overflow consisting of the low-gravity 


Conclusions... 


1. The 50-mm liquid cyclone ef- 
ficiently removes 50 to 80 per- 
cent of clay solids and reclaims 
75 to 90 percent of barite 
thereby reducing the amount 
needed to maintain a weighted 
mud. 











2. Due to its simplicity the liquid 
cyclone provides a versatile 
mud treating unit adaptable to 
drilling operations. 






3. Proper cyclone treatment of 
weighted muds offers the fol- 
lowing advantages: 






© Effective control of viscosity, 
mud weight and clay to ba- 
rite balance in the mud. 







®@ Reduced dilution and chemi- 
cal requirements. 


@ 45 to 80 percent less barite 
needed for routine mainte- 
nance. 


@ Salvage of barite from re- 
serve of discarded mud. 


solids, chemicals, oil and dilution 
water is discarded. 

The mud must be diluted with 
water to a weight of from 9.8 to 10.5 
pounds per gallon before entering the 
cyclones because of the concentration 
of solids, 50 to 80 percent by weight. 
The dilution system is two centrifugal 
pumps, one for water and one for 
mud. They are mounted with the 
necessary flow controls to dilute the 
raw mud and feed the cyclones. (See 
Figure 3.) Accurate dilution control 
is obtained, with a continuously indi- 
cating flow meter in the water-pump 
discharge line and a bypass control 
valve in the mud pump discharge 
line. 

The capacity of each cyclone is 20 
gpm of diluted mud at 60 psig feed 
pressure. Cyclone capacity of raw 
mud varies from 55 bph of 13.5 ppg 
mud to 30 bph of 18.0 ppg mud be- 
cause dilution ratios vary with raw 
mud weight. 
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Operating Procedures. [he cy- 
clone unit is installed above the suc- 
tion tank so that the reclaimed barite 
may be conveniently blended into the 
mud system. The overflow is piped 
to waste. The dilution unit takes raw 
mud from any convenient spot in the 
active mud system, upstream from the 
suction tank or from a reserve mud 
tank. Figure 3 is a schematic view of 
a typical installation. 

Laboratory tests were conducted on 
samples from field tests to determine 
proper operating conditions. The fol- 
lowing are the proper conditions: 

@ Feed pressure: 50 to 70 psig 

® Overflow back-pressure: 2 to 4 

psig 

® Feed weight: 9.8 to 10.5 ppg 

® Overflow weight: 8.6 to 9.2 ppg 

® Underflow 

ppg. 


After the proper pressures and feed 


weight: 18 to 20.5 


weight are obtained with the dilution 
unit, the underflow and overflow 
weights are obtained by adjusting the 
rubber apex valve at the bottom of 
the cyclone container. Pinching this 
valve increases the underflow and 
overflow weights and opening the 


valve decreases them. 


Performance Data. Performance 
data should be based on a material 
balance of barium sulfate in the proc- 
ess, since the low gravity solids of 
weighted mud have many compo- 
nents. Quantitative analysis of barium 
sulfate can be made on samples from 
the flow streams. All other solids may 
be classified as clays since their spe- 
cific gravities range from 2.2 to 2.6. 
This approach results in conservative 
performance values, as commercial 
barites usually contain 85 to 92 per- 
cent barium sulfate and have a spe- 
cific gravity of 4.20 to 4.26 whereas 
pure barium sulfate has a gravity 
of 4.5. 

Table 1 lists performance data from 
a single 50-mm porcelain cyclone op- 
erated on a South Louisiana mud sys- 
tem. Samples were analyzed in the 
laboratory to determine the solids 


content, specific gravities and barium 
sulfate contents. Recovery data were 
computed iterial balance of 
solids in ti ‘ow and underflow 
streams. 


Recoveries ¢ irlum sulfate 
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... Particle size of solids shows separation efficiency 


in the underflow ranged from 82.3 to 
89.5 percent, and the percent of clay 
rejected to waste ranged from 54.8 to 
79.0. These parameters are of interest 
in checking separation efficiency. The 
true effectiveness of the mechanical 
treatment is found by determining the 
BaSO, (barium sulfate) 
lost for each pound of clay rejected, 


pounds of 


as the primary purpose of the process 
is to eliminate clay. This indicates the 
savings in barite that can be realized 
as compared to jetting tanks and 
watering back. 

Operation to obtain the greatest 
physical recovery of barite does not 
necessarily result in the greatest sav- 
ings compared to jetting. For in- 
stance, Test 2 showed a higher barite 
recovery (89.5 percent) than Test 3 
87.0 percent However. barite loss 
in Test 2 was 0.600 lb/lb clay re- 
jected whereas in Test 3 it was only 
0.379 Ib/Ilb clay rejected. Operation 
under conditions of Test 2 resulted in 
68.5 percent savings in barite com- 
pared to jetting while Test 3 resulted 
in 79 percent savings. 

Chis is evidence that percent recov- 
ery of barite in itself is meaningless 
unless it is reconciled with clay rejec- 
tion. The high specific gravities of un- 
derflow solids in each test indicates a 
high purity of barite being returned 
to the system. Specific gravities ranged 
from 4.116 to 4.177 compared to the 
gravity of 4.263 of the commercial 
barite. 

Similar data from a large number 
of samples from field operation of 
50-mm cyclones show a large varia- 
tion in performance. Recovery of 
barite ranged from 75 to 90 percent: 
clay rejection ranged from 50 to 80 
percent, and savings in barite as com- 
pared to jetting ranged from 45 to 80 
percent. The efficiency depends on 
the particle size distribution of solids 
in the mud, which constantly varies, 
depending on drilling progress and 
additives placed in the mud. 

Size analyses of a limited number 
of raw mud samples show particle 
sizes ranging from minus 4 microns 
to plus 125 microns. Commercial bar- 
ites consist of solids finer than 44 mi- 
crons and usually contain from 5 to 
10 percent of fines, smaller than 10 
microns, Sizes of 
cover the entire range from plus 125 


low-gravity solids 


















































microns to minus 4 microns. The ma. 
jority of low-gravity solids are smalle, 
than 20 microns. This overlap in size 
of barite and low-gravity solids com. 
plicates any determination of separa- 
tion efficiency based on sizes of both 
types of solids. 

Particle size of solids in the over. 
flow and underflow from a 50-mm 
cyclone provides an insight to its sep- 
aration efficiency. Of the samples 
tested, 90 percent of the overflow 
solids were smaller than 15 microns 
and 95 percent of the underflow 
solids were larger than 10 microns. 
This indicates that most of the minus 
15 micron clay solids are discarded 
while virtually all plus 10 micron bar- 
ites are recovered. 


Field results. An opportunity of 
comparing the effects of cyclone treat- 
ment of weighted muds was realized 
in the drilling of a deep sidetrack well 
in Plaquemines Parish, Louisiana 
The original well was drilled with an 
84-inch bit from 12,250 feet to 18.- 
600 feet where a 7-inch liner was set. 
The liner later collapsed necessitating 
drilling 8'/-inch sidetrack hole from 
11,900 feet, adjacent to the original 
hole. Each hole was drilled by the 
same crew and rig, and identical lime- 
base, oil emulsion mud was used. In 
each well the mud weight was grad- 
ually increased from 16.8 ppg at 14-- 
000 feet to 17.6 ppg at 18,000 feet 
No abnormal problems, lost circula- 
tion or severe gas-cutting were ~- 
countered in either case to complicate 
comparing the wells. 

The original well was drilled with- 
out mechanical mud treatment, solids 
were controlled by watering back, pit 
jetting and necessary chemical treat- 
ment. Cyclones were installed on the 
sidetrack well at about 14,500 feet for 
mechanical mud treatment. Table 2 
and Table 3 present analyses of th 
mud maintenance costs on the tw 
holes by 1,000-foot intervals from 14.- 
000 feet to 18.000 feet. The oriina 
hole is designated as Well 1 and th 
sidetrack as Well 1-S. 

From 14,000 feet to 15,000 feet, the 
cyclones were used very little and 
mud costs for Well 1-S are compar- 
able to Well 1. In the interval, 15,- 
000 feet to 16,000 feet, barite use 
was reduced 1955 sacks (39.4 per- 
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More than doubles bit life-- 
reduces costly round trips 


Magcobar’s Bit Lube (E.P. Additive for Mud) imparts 
extreme pressure lubricating properties to drilling mud. 
It provides the drilling industry for the first time with a 
means of continuously lubricating bit bearings effectively. 
Bit Lube (E.P. Additive for Mud) produces a tough 
oily film which coats the metal at contact points and pro- 
vides lubricating properties in the presence of mud far 
better than conventional mud materials. Bit Lube is an 
easy to use liquid additive for use in selected types of mud. 
Extensive research, backed up by field tests, has shown 
that bit bearing life is increased from 2 to 5 times. The 
number of round trips is cut accordingly and drilling costs 
greatly reduced. Wear on drill pipe and pump parts is 
decreased and rotating torque is substantially reduced. 
Where failure of bit bearings forces bits to be pulled 
before the cutters are worn, Bit Lube offers an opportunity 
for saving rig time and lowering overall drilling costs. 
Let us help you investigate how Bit Lube can be used 
in your operations. Mail this coupon for technical litera- 
ture on Magcobar’s Bit Lube. 






Magcobar 


Complete 
DRILLING MUD SERVICE 


MAGNET COVE BARIUM CORPORATION 
HOUSTON, TEXAS 

























These photos show 
the results of tests 
on a standard lubri- 
cant tester using a 
typical drilling mud. 
Both test blocks 
were subjected to 
an initial load of 
50,000 psi and run 
for 10 minutes on 
the standard tester. 
The upper block 
(lubricated with a 
typical mud) shows 
the effect of metal 
to metal contact. 
The lower block 
(same mud with Bit 
Lube added) shows 
the polished scar 
obtained with 
proper lubrication. 








Magcobar 
P. O. Box 6504, Houston 5, Texas 


Please send me your technical literature on Bit Lube. 





Name 


Company 





Address. 





City Zone State 





Title or Position 














































































TABLE 1—Performance data for a single 50-mm porcelain cyclone on weighted mud, 
showing the conditions of the mud injected and the recovery rates of the weighting 



































material. 
TEST NO. 1 TEST NO. 2 TEST NO. 3 
Raw Mui Weight 17.1 17.1 17.0 
Water D'lution Ratio 2.5:1 30:1 3.0:1 
Feed Pressure, psig een 42 63 64 
Feed Rate, gpm 16.5 20.5 23.8 
FLOW DATA 7 O.F. U.F. O.F UF O.F U-F. 
Flow Rate, gpm 13.0 3.5 15.0 5.5 20.0 3.8 
Density, prog 9.2 17.3 8.9 17.1 9.1 196 
Solids, % by wt. aes Te 69.4 13.2 68.8 4.8 74.8 
Specific Gravity of Solids. 2. |” 3.226 4.116 3.064 $137 2.946 4.177 
BaS0,, Wt. % of Solids 462 655 37.5 65.5 27.5 64.0 
Lbs. /min. RaSh... 7.9 36.7 6.6 57.0 7.4 49.9 
Lbs./min. Clavs 9.2 5.3 11.0 7.8 19.5 5.8 
RECOVERY DATA ta 

BaS), Recovered......... 82.3 89.5 7.0 

Clave Rejected ; 635 585 77.0 
Lhs BaSM Lovet "b Clay Reject 0.859 0.690 0.379 
Lhe BaS0, Th. Clav in Raw Mud 1.90 1.90 1.79 
Savings in BaSO, compared to 

Jetting. %... ; cates 548 68.5 79.0 


























O.F.— Overflow consisting of Clays, Chemicals, etc. discarded to waste. 
U.F.—Unilerfl »w consisting of Barite Slurry returned to System 
Specific Gravity of Barite Used = 4.263 or 925% BaS0«. 


TABLE 2—Well 1: Mud material analysis of the original well drilled without mechanical 
mud treatment, solids control by watering back, pit jetting and necessary chemical 





























treatment. 

DEPTH INTERVAL (Feet) 13.963 to 14,974 14,975 to 15,933 15,994 to 17,001 17,002 to 17,998 

$$$ mae Mcaditnemateates Ninth 

MUD MATERIALS AMT. Cost AMT. Cost AMT. | Cost AMT. Cost 
Barite, 100-peund sacks. . 3625 | $9,932.50 4970 | $13,617.80 6345 | $17,385.30 6825 | $18,700.50 
Diese! Oil, Barrels 88164 550.47 86 534.92 117 727.74 145 901.90 
Lime, Pounds 11250 213.75 | 9400 178.60 | 13200 250.80 | 10650 202.35 
Water Loss Avents, Pounds 4750 1,235.90 4850 1,102.19 8350 1,505.34 7550 1,613.94 
Thinners, Pou: ds , 5900 874.10 | 7650 1,150.05 | 12200 1,998.89 | 13200 2,155.34 
Miscellaneous, Pounds* 8500 865.73 | 6650 754.96 | 8400 | 933 03 | 11100 1,261.95 

NS CO a. ee EE ———_— j§ ——______ | —_—— 

Tota! Mud Cost $13,672.45 $17,338.52 $22,801.10 $24,835.98 

Footage 1012 1019 1008 997 

No. Days Q 10 12 13 

Mud Cost/Foot $13.51 $17.02 $22.68 $24.91 

Mud Cost/Day $1,519.16 $1,733.85 $1,900.09 $1,910.46 























* Includes fine mica and miscellaneous mud lubricants. 


TABLE 3—Well 1-S: Mud material analysis of the sidetrack well with 50-mm cyclones 
installed for mechanical mud treatment. 


















































DEPTH INTERVAL (Feet) 14,013 to 15,067 15,068 to 16,128 16,129 to 17.085 17,086 to 18,061 

MUD MATERIALS: AMT.| Cost |AMT.| Cost | AMT.| Cost | AMT.| Cost 
Barite, 100-pound sacks 3685 | $10,096.90 3015 $8,261.10 2025 $5,548 50 2231 $6,112.94 
Diesel Oil, Barre!s 46 286.12 79 491 38 49 204.78 158 982.76 
Lime, Pounds 8A00 163.40 9350 177.45 R400 159.40 | 13050 247.95 
Water Loss Agents, Pounds 4900 773.71 5150 1,000.06 3900 727.94 5150 813.18 
Thinnere, Pounds 7050 1,045.38 8150 1,252.31 | 10100 1,588.17 | 11500 1,799.77 
Miscellaneous, Pounds* 9000 864.83 4800 521.03 7750 | 774.67 6700 681.37 

Total Mud Cost $13,230.34 $11,703.56 $9,103.66 $10,637.97 

Footage Drilled 1055 1061 957 976 

Yo. Days 9 9 10 13 

Mud Cost /Foot.. $12.54 $11.03 $9.51 $10.90 

Mud Cost/Day $1,470.03 $1,300.40 $910.37 $818.31 
* Includes fine mica and miscellaneous mud lubricants. 

TABLE 4 


Mud maintenance cost comparison of Well 1 with no cyclones in the system and Well 1-S 




















14,000 to 18,000 16,000 to 18,000 
APPROXIMATE DEPTH INTERVAL (Feet) Well 1 Well 1S Well 1 | Well 1S 
Cost of Barite aan $67,445 $39,229 $36,086 $11,661 
Cost of Mud Additives. ... 22,707 18,354 11,551 8,081 
Total Mud Cost.... $90,152 | $57,583 $47,637 | $19,742 

Footage Drilled........ so ee 4,036 4,049 2,005 | 1,933 
Number Days 44 41 25 | 23 
Mud Cost per Foot $22.34 $14.22 $23 76 | $10.21 
Mud Cost Per Day $2,049 $1,404 $1,905 $858 
Savings With Cyclones: 

Barite, Pere 41.8 66.4* 

Mud Additiy 19 2 97 5* 

Total Mud C 36.1 59.0* 

Total Mud Cost $32,569 $27,160* 








* Mud costs adjusted 
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s are based on comparable footage drilied for each well. 





cent) on Well 1-S compared to Wel] 
1. Maximum unit effectiveness wag 
achieved drilling the interval, 16, 
000 feet to 18,000 feet. The total 
mud costs were reduced 59.0 per- 
cent and barite usage reduced 664 
percent. The increased effectiveness 
was due to cooperation between the 
nud engineer and rig crews in sched. 
uling the unit operation. Rig Crews ™ 
also became more familiar with the 
operation of the machine and the 
benefits to be derived from its use,¥ 

Table 4 compares mud treating 
costs between the two wells. For the 7 
overall interval of 14,000 feet to 18, 
000 feet, total savings of $32,569 in} 
mud costs was realized. Daily mud} 
costs were reduced from $2,049 to 
$1,404. Mud cost per foot of hole 
drilled was reduced from $22.34 to 
$14.22. The reduction is significant 
considering the machine was hardly 
used during the first 1,000 feet of the 
compared intervals. Table 4 also 
shows comparative data for the in- 
terval of maximum effectiveness, 16,- 
000 feet to 18,000 feet. For this in- 
terval, total mud costs were reduced 
$27,160. Daily mud costs were re- 
duced from $1,905 to $858, and the 
mud cost per foot reduced from 
$23.76 to $10.21. 

The savings of 66.4 percent in 
barite used from 16,000 feet to 18,000 
feet is in line with the savings that 
are indicated from lab analysis of 
samples as shown in Table | and dis- 
cussed previously under performance 
data. In this same interval, a savings 
of 27.5 percent in chemicals and 
other additives was realized although 
they were discarded to waste. The 
total amount of chemicals needed is 
reduced because a portion of the 
drilled solids are removed by the cy- 
clones. Less water dilution is required 
resulting in a lower requirement of 
mud additives. 

The cyclone unit proved to be an 
efficient method of eliminating drilled 
solids from weighted muds. Optimum 
fluid properties were maintained in 
Well 1-S at a minimum expense for 
mud materials. Mud viscosity and 
solids content from oil retort tests 
proved to be useful field parameters 
for determining when cyclone treat- 
ment was needed. Running the unit 
from four to eight hours reduced the 

Continued on Page 149 
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WHAT DOES OTTO McEVEN LOOK FOR 


IN CAT-BUILT EQUIPMENT ? 


DURABILITY. 


for 21 years,” 


‘| have owned Caterpillar-built machines 
says Otto McEuen of Bakersfield, Calif., 
“and we give them plenty of tough work. They stand 
up and they’re always ready to go. I have one D8 that 
ran way over 10,000 hours without an engine overhaul.” 


In the photo above you see Cat D8 Tractors digging 
out access roads and leveling a drill site on a new oil- 
field location south of Bakersfield. These machines are 
on the job day in, day out, 12 months of the year. Be- 
sides preparing site, they’re ready for excavating slush 
pits, for skidding rigs, for tank and firewall construc- 
tion. They team up with *dozers, winches and rippers 
to move a lot of earth in a hurry. 

The D8, for example, packs 191 flywheel HP. It is 


available in either a torque converter model or direct 


drive with the exclusive Caterpillar oil clutch that 
rarely needs adjusting. This feature helps keep ma- 
chines where they belong—out on the job—and cuts 
down on maintenance and service costs. 


Take a real close look at these big yellow machines. 
Then have your Caterpillar Dealer demonstrate any 
Caterpillar track-type Tractor on your job. See for 
yourself how versatile it is, how it piles up production. 
Check the features that guarantee the kind of dura- 
bility Otto McEuen looks for... 


you want, too. 


the kind of durability 


Caterpillar Tractor Co., Peoria, Illinois, U.S. A. 


CATERPILLAR 


Caterpillar and Cat are Registered Trademarks of Caterpillar Tractor Co. 
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Answer to economic squeeze ? 


D-K ABO FIELD, 


LEA COUNTY NEW MEXICO 

















MUD 

10 Bits 

1265 

: 198 \/2Hrs 
> 6.4 ft. /hr 
ba 
% 
~< 
AIR a 
2 Bits a 
1393 eal | 
56 1/4 Hrs ~s. 
24.8 ft /he i 
2875% Increase *sJ 
“e. 
" om 
— 
4 
S00 25 50 75 100 125 150 175 200 
Hours On Bottom 


An extreme example of possibilities of air drilling: 2 bits used in air drilling; 10 bits 
were needed with mud. Penetration rate for mud drilling was 6.4 feet per hour, for air 


it was 24.8 feet per hour. 


Recent improvements in 
air drilling techniques 


Water shutoff methods will enable a more 
widespread use of air drilling with both the operator 
and contractor sharing in the savings. 


By M. M. Brantly 


Brantly Drilling Company, Midland, Texas 


WITH CONSTANTLY increasing costs 
of labor and equipment, no opportu- 
nity to increase efficiency can be 
overlooked. For the first time in sev- 
eral years, the industry in 1957 failed 
to increase rate of penetration. This 
adds to the economic burden of both 
the contractor and the operator. 

Improvement in air drilling tech- 
niques is one answer to the economic 
squeeze. The benefits of air drilling 
can be shared both operator and 
contractor and, the time, 
permit the Crilling of additional wells 
with the same leet, 


same 
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There has been a deal of 
cooperation between operating com- 
panies, contractors and service com- 
panies in this field. As long as this 
cooperation continues and favorable 
results are obtained, the problems 
confronting the air drilling industry 
will be overcome. 

Air as a circulating fluid in rotary 
drilling often increases penetration 
rate and bit life. Extensive laboratory 
and field research has been conducted 
in an effort to solve the problems en- 
countered in the use of air. 

Before the method can be evalu- 


great 


ated properly, compressor equipment 
of adequate capacity must be avail. 
able. The rotary type “jack hammer” 
machines used initially can’t operate 
at pressures high enough to meet the 
requirements. 

Fortunately, results obtained with 
these machines justified more research 
and experimentation on the process, 
Manufacturing of special equipment 
was not justified by these results, but 
existing equipment, properly assem. 
bled with its own power and skid 
mounting, was adequate. These highly 
portable machines have 500-to 750. 
cubic-feet-per-minute capacity and 
operating pressures range from 250 to 
350 pounds per square inch. Boosters, 
can be incorporated in the system to 
attain any desired maximum pressure, 
The number of primary compressors 
can be increased when additional vol- 
ume is needed. 

Accessory equipment has been de- 
veloped, usually in the field, to meet 
the needs as they arise. Many types 
of stripper heads have been used for 
dust control at the top of the hole. 
High-pressure rotating blowout pre- 
venters have been used satisfactorily 
and give a necessary safety factor§ 
However, they are expensive for the} 
job. The ideal head would be inex 
pensive and not expected to control 
high pressures. It also would contain] 
packing elements with a reasonable 
life. 

In many control is a 
serious problem, but it can be over-9 
come easily in the field. The most 
practical method is a water spray atq 
the end of the flow line to convert the 
dust to mud, which falls into the re-¥ 
serve pit. This method will control 
75 to 90 percent of the dust. For 
complete control, the end of the flow 
line can be submerged a few inches 
in a pit of water. The flow line should 
be set up so that it can be moved in 
an arc to control the buildup of cut- 
tings beneath it. This method has the 
disadvantage of putting back pressure 
on the stripper head, and may cause 
the escape of dust under the rig floor. 


areas dust 


Recording gages for volume, pres- 
sure and temperature are helpful in 
maintaining complete records of drill- 
ing operations, but are not essential. 
Periodic readings can be made and 
recorded during the progress of the 
job. 

The effect of air drilling on devia- 
tion problems has been widely dis- 
cussed. Some companies feel that air 
drilling is responsible for deviation 
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s the Big Barge in the Bayou Country. The drilling barge Lewis Geer is no stranger to the Louisiana 
asus swamplands. Owned by Golden Meadow Well Service Co., New Orleans, this self-contained rig has been drilling 
cause wells in the area since 1955. Here it is shown working on a deep one in the Little Bayou Pigeon, Iberia Parish. 
floor. With the hole at 11,500 ft, the crew ceased drilling so that a bottom-hole survey could be run. That neatly 
pret stacked pipe was pulled to the surface by the Bethlehem rotary line, a 1%-in. 6x19 rope with independent wire 
ul in : ics , ; . * . 
drill- trope core. This was all in the day’s work for the husky steel rope, which already had thousands of ton-miles 
ntial to its credit and would log many more. For coring jobs, the barge was also well equipped, being rigged with a 
and Bethanized (rust-resistant) coring line of 6x7 construction. 
f the 
1 Bethlehem Steel Company, Bethlehem, Pa. On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast Steel 
evila- Corporation. Export Distributor: Bethlehem Steel Export Corporation 
dis- 
t air Mill depots and distributors from coast to coast stock Bethlehem rope for the following industries and numerous others: 
ation PETROLEUM e CONSTRUCTION e« EXCAVATING e MINING ¢ QUARRYING e« LOGGING ¢ MANUFACTURING 
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Rotary jack hammer compressors (left) were used in early air 
drilling. Output was 600 cfm at 125 psi. Their use brought 
Modern compressors 


about the development of air drilling. 


difficulties; others believe there is no 
relationship. There is considerable 
differences in the downhole mechan- 
ics in a mud-filled hole and an empty 
hole. All of the causes and effects in 
either type of hole are not fully un- 
derstood. 

The writer believes that air drill- 
ing, properly used, does not increase 
deviation difficulties. The weight on 
bit, as indicated at the surface, is 
different in the two types of holes. 
If a lower indicated weight is being 
run with air, as great or greater 
weight is on the bit than under simi- 
lar conditions in a mud-filled hole. 
Air can be helpful in areas where 
deviation is a problem. Satisfactory 
penetration rates can be obtained 
with less weight on the bit. 

One difficulty encountered in air 
drilling is due to the extended bit 
life. Several deviation surveys, which 
are time consuming, must be run dur- 
ing each bit run. An instrument is 
being developed, which can be run- 
immediately above the bit to indicate 
when a predetermined deviation has 
This 


similar to a drill pipe float with the 


been exceeded. instrument is 
valve constructed as a plumb bob. 
The orifice under the plumb bob is 
so designed that it is closed at the 
predetermined deviation, causing a 
pressure buildup on the surface and 
a valve can be opened to allow re- 
sumption of circulation and drilling 
continued despite the excess devia- 
t10n. 

While thi 


record of de, 


instrument will give no 
on, it will give warn- 
should be helpful 


ected crooked 


ing of change 
in preventing an 
hole. 
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Adequate compressor equipment a “must” for proper evaluation .. . 





Water encroachment in the hole is 
a serious problem. It must be over- 
come to put air drilling on a re- 
liable and economic basis. The initial 
attempts to drill through water-bear- 
ing zones were unsuccessful due to 
the formation of mud rings on the 
drill collars. This buildup caused the 
drill pipe to stick. 

The driller was given sufficient 
warning by a slow buildup of stand 
pipe pressure, but it took time to de- 
cide when to stop drilling. When this 
condition developed, air drilling was 
discontinued and the hole mudded 
up. The ultimate aim was to de- 
velop a system to control the water 
so that dry drilling could continue. 


The first attempts to shut off the 
water-bearing zones were made using 
a conventional cement squeeze job. 
This method, while often successful, 
had several serious drawbacks. In 
order to squeeze the cement, it was 
necessary to load the hole with water. 
Often, the exposed formations were 
hydrated, resulting in serious diffi- 
culties and the abandonment of air. 
Though the exposed formations are 
not adversely affected, the cement 
must set for a period of from 12 to 
24 hours and the hole must be un- 


loaded. 

Work has been done by oil, chemi- 
cal and service companies to de- 
velop a material to seal off water 
bearing formations without cement. 
The development of these materials 
and the tools necessary for their ap- 
plication has been successful. Now, 
there are three types of material 
which have been and are being suc- 


cessfully field tested. 


Poe siti 





(right) are used for air drilling today. These highly portable 
machines have 500- to 700-cfm capacity and operating pressures 
range from 250 to 350 psi. 


A low-viscosity liquid that sets up 
to a stiff gel has been successfully 
used in test holes and in field wells. 
For deeper zones and _ higher pres- 
sures, a liquid resin can be used. The 
resin has a low viscosity to allow 
formation penetration. In a prede- 
termined time, it will set up to a hard 
plastic capable of withstanding the 
formation water pressure. 

The third type of material is a 
slurry which is put in place in a 
liquid form, squeezed into the forma- 
tion and allowed to set. This material 
has the advantage of being consider- 
ably less expensive than the liquid 
resin. It is not wasted through ex- 
cess penetration into-extremely porous 
zones. 

Field tests have been made of the 
gel in a well drilled in the Fort Stock- 
ton area. The results are encouraging 
and reported as follows: 

Test 1 was on a 10-foot zone which 
was 10 feet below the casing at a 
depth of 4,960 feet. This zone was 
producing 81 gallons of water per 
minute. A single treatment of 480 gal- 
lons of gel resulted in a complete 
shutoff of the water. 

Test 2 was run on a zone starting 
at 5,010 feet with 20 feet of water 
sand exposed. The packer was set if 
the casing and 80 feet of open hole 
was treated. This resulted in water 
flow reduction from 6 to 2 gpm. 

Treatment two was a Bradenhead 
squeeze on the same section, which 
shutoff the remaining 2 gpm. 

Test 3 was a Bradenhead squeeze 
on 30 feet of water-sand_ stringers 
beginning at 5,120 feet, and 205 feet 
of open hole was exposed. Water 
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1. WINGS ARE EASIER TO CHANGE—Worn 
wings can usually be changed without 
removing the body from the string. 
Wings are machined to close tolerances 
to insure interchangeability and proper 
fit. Corrosion and galling are prevented 
by “Parkerizing:’ Wings can be quickly 
removed or installed even after rough 
usage and exposure to corrosive mud, 
salt water, etc. 














2. WINGS DO NOT COME OFF IN THE HOLE 
—Wings are made of ductile iron—a 
new material with the castability and 
machinability of gray iron and the me- 
chanical properties of cast steel. This 
material, plus a positive lock, prevents 
wings from coming loose in the hole. 


SERVCO 


Houston, Texas: 4920 Holmes Road, Zone 21 


General Offices: Long Beach, California; 


904 Security Bidg., Z 


these four design features are why 


the Corycg Mode! B Stabilizer 


is fast becoming the most popular 
stabilizer in the world! 





3. WINGS ARE EASILY WASHED OVER— 
Although the use of ductile iron gives 
the wings greater strength, wash over 
operations can be accomplished with 
the use of a conventional wash over 
shoe. Wings are cored for easier mill- 
ing and to minimize the amount of 
material removed. No large pieces to 
foul up the hole. 





4. WINGS ARE CAST ON A HELIX—Casting 


wings on a helix allows smooth rotation 
in the hole with maximum stabilizing 
contact with the wall of the bore hole. 
All contacting surfaces are hard faced 
with tungsten carbide for maximum 
resistance to wear. 


Servco Model B Stabilizers are 
available in a complete range of sizes 
—all of which will accommodate 


surveying instruments. For completa d 


information see pages 4710 and 4 
in the Composite Catalog or write | 


Field Offices: VENTURA®s+ BAKERSFIELD* LAFAYETTE * HARVEY® 
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For more data on advertised products, use Readers’ Service Cards, last page. 
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Dust control a serious problem, but... 





Seventy-five to 90 percent control of this dust is possible with a water spray at the end 


of the exhaust flow line. 


flow was reduced from 35 to 8 gpm. 
Treatment 2 was an identical treat- 
ment to No. | and reduced the water 
flow from 8 to 4 gpm. Treatment 3 
was a Bradenhead squeeze on the 
same section and reduced the water 
flow from 4 to 1% gpm. Bradenhead 
squeeze No. 4 over the same zone 
reduced the water flow from 14% gpm 
to .6 gpm. Bradenhead squeeze No. 5 
on the same zone resulted in almost 
complete water shutoff. Water was 
so minute that it was believed to be 
moisture introduced into the system 
from the compressor. 

The eight treatments on this well 
were made in the attempt to obtain 
100 percent water shutoff. Treatment 
No. 1 had 480 gallons of material dis- 
placed into the formation at 750 psi. 
This treatment resulted in a com- 
plete shutoff. Complete water shutoff 
for the second water zone required 
two treatments. The remaining five 
treatments were on the third water 
zone. During these treatments, the 
well was on a vacuum, except for the 
last application. This resulted in an 
over displacement of the gel on sev- 
eral of these jobs. By using a packer 
rather than a Bradenhead squeeze the 
number of treatments on the third 
zone could have been reduced. 

In a zone of high permeability or 
a fractured zone, the slurry material 
would be used to prevent excessive 
penetration and resulting waste of 
material. ‘|| setting time of this 
material is c: lled when it is 
mixed, but it ha idded advant- 
age of accelerateu » when in 
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contact with water. It makes no dif- 
ference whether the water is fresh, 
sulfur, or contains salt. 

The material is mixed to have a 
pot setting time of three to four 
hours. In the bore hole, where some 
water contamination occurs, the set- 
ting time is reduced to one and a 
half to two hours. In a formation 
where the material is in contact with 
water, the setting time is further re- 
duced to three fourths to one hour. 
The advantages of this is that a shut- 
off can be obtained while the ma- 
terial in the bore hole is still pump- 
able. 

Application tools for this material 
are still in the development stage. 
The prospects for a suitable tool in 
the near future are excellent. The 
ideal tool is one with a tail pipe 
under an open-hole packer with a 
valve arrangement at the packer. In 
this manner, the drill pipe may be 
loaded with water to obtain the neces- 
sary displacing pressure, without 
water escaping into the hole. The 
drill pipe would have to be pulled 
wet. The inconvenience of this is 
offset by the advantage of keeping 
all unnecessary water out of the hole. 

After setting up, these materials 
are easily drilled and are not brittle. 
The pounding which they receive 
from the drill pipe seldom causes 
failure. 

All of these materials are sensitive 
to temperature; therefore, formation 
temperature should be known before 
mixing the material. Serious setting 





time errors can occur if 10-to-9, 
deeree errors in temperature exist, 
For several years, the lack of 4 
Shutting off 
water flows was the biggest draw. 
back to air drilling. Now that water 
can be successfully controlled, another 


successful method of 


problem becomes the most serious. To 
economically shut off water zones jn 
air drilling operations, it is desirable 
to know the depth and thickness of 
the water zones. It is often possible 
to control water by setting a smal] 
additional amount of casing. For this 
procedure to be safe, assurance must 
be had that more water bearing zones 
will not be encountered immediately 
below the casing point. We should 
know the approximate number of 
zones to be drilled to determine in ad- 
vance if the gains from air drilling 
will offset the cost of the squeeze jobs. 

Development of a reliable method 
of forecasting water bearing zones in 
a hole to be drilled is needed. 

Interpretation methods of the sev- 
eral sources of information are not 
satisfactory for these purposes. The 
most reliable sources of information 
are logs from cable tool holes drilled 
in the area. These records are not 
available in most areas. Geologists’ 
sample logs can be of assistance, but 
they do not furnish sufficiently re- 
liable information. 

The ideal source of information 
would be electric logs of holes in the 
vicinity. Interpretation of the logs is 
the big problem at present. Micro- 
logs supply extremely reliable infor- 
mation. They are usually run only 
through the producing zone and do 
not cover the section of hole that 
is of interest to the air driller. 

The three broad classes of water 
bearing sands are: 

1. Formations of high porosity and 
permeability, or sands with a high 
volume flow. 

2. Reduced permeability zones giv- 
ing low volume flow. 

3. Fractured formations having 
high or low volume flows. 

Each of these types requires 4 
different material. For best results, 
the type of zone must be known 
beforehand. 

At this time, engineers from various 
logging companies are working to de- 
velop a reliable method of interpre- 
tation or a log giving the required in- 
formation. If such a log is developed, 
the expense of an additional run to 
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obtain the information for future 
drilling would be justified. 

The savings that are possible using 
air, where it is applicable, encourage 
the expenditure of money in research. 
In unknown areas, these savings can 
be offset by excessive water squeezes 
or by air being successful in too short 
4 section of hole. 
conditions 
of shut- 


In areas where water 
are known, the availability 
off tools and materials is a boost to 
air drilling. The possibili- 
ties of the method are such that work 
will be done on water location meth- 


economic 


ods to perfect some reliable system. 
Air drilling will never be universally 

but it 
many 


usable in a 
make a 
the 


usable, will be 


great areas and will 


substantial 
velopment of these areas. 


contribution to de- 


A number of wells have been drilled 
in the past few years, using air, fon 


at least a portion of the hole. This 
has been despite the lack of a reliable 


water shutoff method. Now that a 
water shutoff method is available, the 
use of air should increase. When 


water location methods are perfected, 


there will be a greater increase in 
this type of drilling. 

Air drilling is still very much in its 
ereat strides have been 


—The End 


infancy, but 


and are being made. 
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Cyclone Treatment 
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tion, the surfactant functioned as a 
flocculant and as an emulsifier. 

At 2,000 feet, 5 percent by volume 
crude oil was added to clear water in 
the pits and two gallons of surfactant 
emulsifier per barrel of crude oil were 
mixea at the flow line as the crude oil 
was being circulated. 

Daily additions of crude oil were 
added to keep 5 percent oil by vol- 
ume in the system. One gallon surfac- 
tant emulsifier was added daily for 
each barrel of crude oil. 

Formations drilled in this area con- 
sist of shales, sandstones, sandy shales, 
and limestone stringers of varying 
densities and thicknesses. Mud weight 
is generally difficult to control below 
gallon even with copi- 
Viscosity re- 


9.7 pounds per 
ous additions of water. 
quirements are governed by hole con- 
ditions and are usually increased to 
50-60 sec./qt. by 8,000 feet. Using the 
low solids surfactant oil emulsion, the 
weight and viscosity was controlled on 
Well E at 9.0 - 9.4 pounds per gallon 
and 30 - 40 sec./qt. 

Well E, a direct offset to a well 
drilled with conventional oil emulsion 
mud; the shown in 
Tables 3 and 4, 


advantages are 


TABLE 3 


Well l Well E 





9,759 
2,030-7 ,982 


9,518 


Total Depth 
2,079-7,970 


Interval Compared 


Feet 5,873 5,952 
Days 33 26 
Rotating Hours 485 389 
Bits. 46 38 
Average Feet Per Hour 12.1 15.3 
Average Feet Per Bit 128 157 
Average Oil Content 10% 5% 
Average Mud Weight 9.7-9.9 9.0-9.4 
Average Mud Viscosity 35-55 30-40 
Penetration Increase 26.4% 
Foot/Bit Increase 26.6% 


Mud Cost $4,155.00 $7,531.46 
TABLE 4 
SAVINGS 
Bits Saved 8 @ $185.00 = $1,480.00 
Rotating Hours 96@ 40.00 = 3,840.00 
Trip Hours. . 13@ 40.00 = 1,920.00 
$7,240.00 
Difference in Mud Cost 3,376.86 
Total: $3,376.86 
Savings/Foot $ 0.65 


REFERENCES 
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1 Rogers, W. F.: 
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Oil Well Drilling Fluids”’ 
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3 Foster, W. R. and Waite, J. : ‘‘Adsorption of 
Polyoxyethylated Phenols on +. Clay Minerals,’ 
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can Chemical Society Meeting, Dallas, Texas. 
* Burdyn, R. F. and Wie ner, L. D.: ‘Calcium Sur- 
factant Drilling Fluids,’’ presente -d at the Annual 
Fall Meeting of the Petroleum Branch of the 
A.I.M.E.. Los Angeles, California, Published in 
““World Oil” November, 1957. 
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Marsh funnel viscosity, of the 1,400- 
barrel mud system, from 10 to 15 
seconds without dilution. The unit 
effectively reclaimed barite from 
waste and returned the lost material 
to use. Running the unit for 15 to 20 
minutes prior to a round trip effec- 
tively slugged the pipe without add- 
ing fresh barite. The unit was run on 
reserve mud while adding diesel oil 


to the system to offset the weight 
loss by the oil. 
The effectiveness of the cyclones 


for reclaiming barites from reserve or 
waste mud was demonstrated on a 
well in Iberia Parish, Louisiana. After 
setting 95¢-inch casing at 11,500 feet, 
the operator weighted-up the 1,350- 
barrel mud system from 13.5 ppg to 
17.0 ppg before drilling ahead. The 
theoretical amount of barites required 
to weight-up was 3,200 sacks; how- 
ever, 20 to 30 percent more than the 
theoretical amount is usually required 
to achieve the desired weight in- 
About 4,000 sacks of barites 
Cy- 


barite 


crease. 
would be required in this case, 
clones were used to reclaim 
from 12.0 ppg mud which had been 
jetted to a waste pit. Only 2,050 
sacks of new barites were added to 
the system. This cyclone operation 
resulted in saving of 1,150 to 1,950 
sacks of barites during the short time 
that the mud weight was increased. 
The cyclone treatment required 
dependent on the rate of solids build- 
up and the type mud in use. Its use 
for mud treating purposes should be 
governed by the fluid properties, 
namely mud viscosity and solids con- 
tent. Cyclone treatment should be su- 
pervised by the mud engineer or drill- 
ing engineer in charge of the well’s 
mud program. Cyclone treatment and 
sound mud engineering can reduce 
the high cost of maintaining optimum 


fluid properties of a weighted mud. 
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Drilling with salt water 


Illinois basin tests indicate faster penetration, 


but the technique has some restrictions. 


By J. P. Smith 


The Atlas Drilling Company, Carmi, 


Two WELLS DRILLED experimen- 
tally in the Illinois Basin area using 
clear salt water as the circulating 
medium, report greater penetration 
rates, less actual drilling time, less 
time on bottom and fewer bits used. 
Although the technique has some lim- 
itations, the results indicate substan- 
tial savings in drilling costs wherever 
the technique is applicable. 

This study is of particular interest 
to the drilling contractor whose pres- 
ent situation, cost and profit-wise, is 
very difficult. Confronted on one side 
by skyrocketing costs of material and 
on the other by actual reduction in 
the price per foot for drilling, he must 
devise methods of greatly improving 
penetration rates or prepare to close 
his doors. A recent A.A.O.D.C. survey 
clearly demonstrates that in the past 
ten years material and labor costs are 
up over 200 percent, while the price 
per foot in most established oil pro- 
ducing areas is down from the 1945- 
1946 figure. 

In an effort to improve the rate of 
penetration in the I]linois Basin, where 
the depths vary from 1000 to 4000 
feet, a study was made of various 
drilling fluids. The type of muds gen- 
erally used consist of native mud with 
some bentonite added to provide suf- 
ficient viscosity to handle several 
shales in the lower portion of the sec- 
tion penetrated. Generally, the muds 
have a viscosity of 45 seconds per 
1000 cc, weight of 10.7 pounds per 
gallon and a water loss of 20 cc up- 
ward. The mud control program 
amounts to adding bentonite to raise 
the viscosity to a point where caving 
shales, which e been attacked by 
water, could b: d from the hole. 
DRILLING 
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An increase in weight followed the 
increase in viscosity which was an aid 
in holding back a portion of the shale. 
The continued accumulation of solids 
in the mud slowed the drilling rate; 
so that over a period of years the as- 
sumption became prevalent that the 
bottom 30 percent of hole was harder 
to drill than the top 70 percent. How- 
ever, experiments with very low solids 
mud proved this assumption to be 
false and clearly demonstrated that 
the penetration for the entire section 
was approximately uniform. 

A generally accepted control pro- 
gram using low water loss muds did 
not develop because of economic fac- 
tors, in spite of the fact that it was 
commonly understood that lower 
solids content of the mud meant faster 
penetration. At the time gas drilling 
proved so highly successful in the Ap- 
palachian Basin and in certain areas 
in the Rocky Mountains, serious con- 
sideration was given to attempting it 
in the Illinois Basin. However, because 








TABLE 1 
Area A 
Hours 
| Total | _ on 
WELL | Depth Days | Bottom Bits 
With mud 2817 3 | 215 16 
With salt water 2805 130 
Improvement... . 5 85 3 
Percent Improvement 63% 65% 23% 
Area B 
| 
Hours 
| Total | | on 
WELL | Depth | Days | Bottom | Bits 
With mud..........| 2816 | 14 292 16 
With salt water 2753 | 9 116 Ss 
Improvement...... — ee. 8 
Percent Improvement 56% | 152% 100% 


of the large amount of water in shal. 
low sands, gas drilling was deemeg 
impractical. 

As a result of the air drilling dis. 
cussions it was conceived that the use 
of salt water produced with the oil, 
and posing a disposal problem, might 
be usable. Salt water possesses many 
properties that favored its use, First, 
solids precipitate very rapidly; so that 
even in the small mud systems em. 
ployed, the solids would drop out in 
a small settling pit. Secondly, it 
seemed to be in ample supply—an 
assumption that later proved to be 
erroneous. It was reasoned that since 
the water came from sands adjacent 
to the shales, it would not cause heay- 
ing due to lack of compatibility with 
interstitial water. 

Some consideration was given the 
corrosive nature of the water. From 
firsthand experience on the Barton 
Arch area in Kansas where no undue 
corrosion was noted, considerable rock 
salt is penetrated and the mud system 
is based on a saturated salt solution. 
Because of the high fluid loss, the 
addition of an inhibitor was not con- 
sidered practcial. 

A number of rather crude experi- 
ments were conducted by placing a 
small amount of the shales that slough 
when exposed to fresh water in beak- 
ers containing water of varying salin- 
ity and produced salt water from 
three most common producing hori- 
zons. It was found that water from 
the Aux Vases sand with a salinity of 
90,000 ppm attack the shale the least. 
It. of course, was realized that the 
water contained salts other than so- 
dium chloride, but no attempt was 
made to identify them. 

As a result of these experiments, it 
was decided to actually attempt the 
drilling of three wells in three sepa- 
rate areas. It should be emphasized 
that clear salt water and not salt 
water mud was used as drilling fluid. 
At any time it appeared that the 
water was carrying too many solids, 
the pits were jetted and then refilled 
with clear salt water. The results were 
extremely good and are shown in 
Table 1. 

Upon the completion of the well in 
Area A, a caliper survey was made. 
The hole was drilled with a 77 inch 
bit, and no enlargement greater than 
9 inches occurred. A caliper survey of 
a well in the area drilled with con- 
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HEN D. J. McDuffie, Inc., Plaquemine, La., 
W equipped a new drilling and work-over barge, 
+ wanted engines with the “power and speed to do 
the job.” ‘That’s why modern, heavy-duty Cat Oil- 
jeld Engines were specified. 

As the barge reworks Duck Lake wells in Loui- 
sana, four D337s with torque converters and Ideco 
smpounds drive Ideco drawworks and Gardner- 
Denver mud pumps. In addition, a D318 drives an 
Oilwell high-pressure pump. ‘The four D337s are 
equipped with a keel cooling system. 

Here’s a barge ready to tackle any job, any time, 
mywhere. McDufhe, Inc., now has oilfield power 
that is engineered to match their drill rig equipment. 
[hese engines carry a reputation for dependability 
nd low operating cost. 

Modern, heavy-duty engines featuring a four- 
yele design give you smooth, efficient power. ‘The 
Cat torque converter automatically adjusts to chang- 
ag load conditions. 


You can choose your power equipment from a 
full line of Cat Oilfield Engines, available with up 
10650 HP (maximum output capacity). ‘These units 
ue also available as diesel and spark-ignition electric 
ets from 30 to 350 KW (continuous ). 

So, when you're selecting oilfield equipment, be 
wre you get the most modern power available by 
pecifving Caterpillar Oilfield Engines. And for re- 
placement power, see your Caterpillar Dealer. He 
mows the problems of the oilfield. 


Engine Division, Caterpillar ‘Tractor Co., Peoria, 


ai i rT oC 
NINOS, [ : S. A. Caterpillar and Cat are Registered Trademarks of Caterpillar Tractor Co. 


tania 


NON-FOULING 
FUEL INJECTOR 


is a small capsule that can be re- 
placed easily and inexpensively. 
The single, large orifice combined 
with the Cat-designed precombus- 
tion chamber affords foul-free op- 
eration on a wide range of fuels. 


ee 






















ipower to do the job’-5 CAT Diesels 





FOUR CAT D337 ENGINES with torque converters drive Ideco 
drawworks and Gardner-Denver mud pumps through an Ideco 
compound. McDuffie, Inc., switched to Cat Oilfield Engines last 
August when the new rig was purchased. 






















THIS D318 DIESEL drives an Oilwell high-pressure mud pump for 


McDuffie’s operations at Duck Lake, La. Like all engines on the 
rig, it is expected to operate 24 hours a day, the year around. 


—------------------4 





Engine Division Dept. WO5 
CATERPILLAR TRACTOR CO., Peoria, Illinois, U.S.A. 


Send me more information about Caterpillar Diesel or Spark- 
Ignition Engines. 
| would like detailed information, as | may be in the market 
for a Cat Engine or Electric Set. | understand that | am under 
no obligation. 


| am interested in learning more about these engines. 
Name 
Company 
Address 


City Zone State 


















Drilling with salt water 


has advantages .. . IF projected 


depth isn't too great... 


ventional mud contained a total of 
80 feet which had a diameter of 16 
inches, the limit of the tool. 

The problem of electric logging was 
solved by substituting a gamma ray 
log for the self potential curve, sup- 
plemented with a guarded resistivity 
curve and a guarded contact resistiv- 
ity curve. 

While excellent results were ob- 
tained on the first two wells, the third 
was discouraging. The well was lo- 
cated on a hillside and fresh water 
continually seeped into the pits, To 
further aggravate the situation rain 
fell most of the time drilling was 
underway. The salinity was reduced 
from 90,000 ppm to 20,000 ppm, and 
the ph was completely upset. There- 
fore, considerable difficulty was ex- 
perienced with shale caving and a 
starch salt water mud was used to 
complete drilling. 

Upon the completion of the third 
well, it was decided that the use of 
clear salt water as a drilling fluid 
would not be practical for the illinois 
Basin. First, the average rainfall is 
slightly over 52 inches per year, with 
each month averaging something over 
4 inches. Therefore, the likelihood of 
fresh water contamination was too 
great, and once out of control. the 
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mud was difficult to handle. Secondly, 
the supply of the type of salt water 
needed was not great enough. All op- 
erators with disposal problems were 
more than anxious to cooperate, but 
their supply was not actually as great 
as they thought. 

On the plus side of the ledger, how- 
ever, several worthwhile facts were re- 
vealed. It was discovered that the 
lower part of the section could be 
drilled as easily as the upper portion 
with proper mud control. To this end, 
with assistance of mud engineers, a 
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A quiz for oil field folks. Score as follows: 0-4 (Weevil); 4-8 (Mud 


Expert). One point for each correct answer. Answers at 


Doctor) ; 8-10 


bottom of page. 


1. The hydrostatic head at 10,000 feet of a column of mud weighing 


ten pounds per gallon is about: 
a. 520 psi 


2. The weight of saturated salt water (20° C.) in pounds per gallon is 


a. 10.0 b. 8.33 


about: 


3. Potassium chromate is the indicator in the: 
b. chloride ion test c. calcium ion test. 


a. alkalinity test 


4. Which of the following is not a filtrate reducer? 
c. pregelatinized starch 


a. Mgcl b. CMC 
fields. 

a. Cameron Meadows 
b. Old Ocean 

c. West Ranch 

d. Iowa 


e. Pierce Junction 


ANSWERS 


‘eueisino’y ‘p 


*"sexay, ‘o 


sexoy, ‘9 ‘sexay ‘q 





How good a driller are you? 


b. 1000 psi c. 


5. Write the name of the state in which you will find the following oil 


svuvisinoy ‘eB “C 


low viscosity (36 second) mud cop. 
sisting of sodium carboxymethelcelly. 
lose (Driscose, etc.) and water coy. 
pled with jet bits with proper hy. 
draulics has proved to be almost as 
effective as salt water from a pene 
tration rate standpoint. In case of dif. 
ficulty, this type of mud can be easily 
controlled with little expense. 

It is believed that salt water with 
no additives as a drilling fluid does 
have application in certain areas, For 
example, a drilling contractor jn 
Payne County, Oklahoma, hearing of 
the salt water experiment, and finding 
no fresh water readily available, suc- 
cessfully drilled a well to 4000 feet 
and met with the same gratifying re- 
sults as found in the two wells of the 
experiment in Illinois. 

It follows, then, if the projected 
depth of wells is not too great, and 
fresh water is in short supply, drilling 
with salt water will prove advanta- 


The End 


geous. 


5200 psi 


c. 43.5 


‘ey fa '¢ Seg 89 'T 
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Proper flow valve selection leads to... 








More efficient dual gas lift installations 


A thorough study of gas lift valve selection for duals with common injec- 
tion gas sources is a “must” for efficient operations. Correct installations decrease op- 


erating costs and production problems. 


By H. W. Winkler, 


Camco Incorporated, Houston 


PROPER GAS LIFT valve selection for 
a parallel string dual completion with 
acommon injection gas source will re- 
ult in maximum production and 
lower operating costs. Flow valve de- 
sign considerations and proposed in- 
stallations are presented for a dual 
well with: 

® Both zones continuous flow 

® One zone continuous flow—one 

zone intermittent flow 

® Both zones intermittent flow 

® Producing characteristics of either 

or both zones unkown. 

No type of gas lift installation will 
meet the producing requirements of 
every dual well to be artificially lifted. 
Producing characteristics of each zone 
must be considered individually, The 
casing size limits the combination of 
tubing sizes which can be employed. 

Dual gas lift installations were of 
the concentric type prior to the devel- 
opment of detachable two-string pack- 
es, parallel flow tubes and split 
hanger wellhead equipment for paral- 
led strings. Combination concentric 
and parallel type installations for gas 
lifting two zones of dually completed 
wells) with separate injection gas 
sources, have been run in West Texas.® 
A concentric installation generally re- 
Presented at the Fifth Annual West Texas Oil 


iting Short Course, April 17-18, 1958, Texas 
Technological College, Lubbock, Texas. 
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LOWER ZONE PRODUCTION 






UPPER ZONE PRODUCTION 
INJECTION GAS 


OVAL-SHAPED RETRIEVABLE 
VALVE MANDREL WITH 
RETRIEVABLE VALVE 


OVAL-SHAPED RETRIEVABLE 
VALVE MANDREL WITH 
RETRIEVABLE VALVE 


DETACHABLE 
TUBING STRING 


UPPER ZONE 


LOWER ZONE 











FIGURE 1—This schematic drawing shows both zones of a dually completed well 


being gas lifted by a common injection gas source. 
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SEAMLESS BULL PLUG 

















THE NAME THAT MEANS QUALITY FITTINGS 


ca ncn production, or refinery applications, Larkin quality fittings 


are installed with confidence. The many separate manufacturing 
and inspection phases are your guarantee that every Larkin fitting 
is built to exacting standards. Manufacturing know-how and years 
of experience means that you get what you pay for in Larkin fittings. 


All Larkin products are available through your supply store. 


Larkin 
Hexagonal . : 
Bull Plug ae j Larkin 

‘ . Forged Steel 

: Swaged 
Larkin = Nipples 
Hexagonal ne 
Swaged Nipple 
Color coded for thread identification 


LARKIN PACKER COMPANY, INC. 
WAXAHACHIE, TEXAS ... Through Your Supply Store 


LARKIN LEADERSHIP HAS BEEN EARNED BY YEARS OF DEPENDABLE PERFORMANCE 
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quires at least one small tubing string. 


If one zone must be gas lifted inter- 


tently through a small tubing string Convential Fluid Operated Valve Partially Balanced Fluid Operated Valve 
P P. 


call ihe 


mit 
ind will not flow between gas injec- 


= 
tions, the maximum daily production [ ‘yt iets 
Ay *b 


‘. limited. The improbability of inter- 
is lim I \ P.> AU 


mitting a high producing rate through i ARN, 























(inch tubing is illustrated in the fol- i+ 
lowl ‘xample: . 
lowing €Xxaln] Opening Force = Closing Force Opening Force = Closing Force 
. 
P.( Ap - Av) + Pe (Ay) = BR (Ap) RB (AL 4 Ag A, +R A ALTE 
t v ct Ay b ' Ab t (Ay b- As c (Ag v) >A (A) 
Problem Example 1. Well data: b 
!-inch Non-Upset J-55 Tubing in 2-inch * As A, approaches A, the casing effect approaches zero, 
Upset Tubing; Depth of Operating 
Valve 6,000 feet; Surface Opening Where: Aj, - Effective Bellows Area RK, - Bellows Charge Pressure 
Pressure of Valve 500 psig; Wellhead A, - Area of Stem P, - Injection Pressure 
A, - Area of Port P, - Tubing Pressure 


Tubing Back Pressure 100 psig; Static 
Fluid Gradient = 0.4 psi per foot; Ca- 








pacity of l-inch Tubing 1.07 Barrels 
per 1,000 feet. 





FIGURE 2—The various forces which act upon fluid operated gas lift valves are 
Maximum Fluid Head Build-Up Opposite indicated above. The valves shown are closed but ready to open. 
Valve: 
: type installations and toward parallel between packers permits workover of 
Saat = 1.000 feet strings which permit separate running either zone by wire line. In addition, 
and pulling of the short string without _ the retrievable production tube allows 
unseating the long string. Two parallel gas lifting the upper or lower zone 


Considering gas weight provides differ- : 2 > , > C ; : : 
strings, as shown in Figure 1, offer through either string of tubing.® 


ential across valve 
aS hentel ther wine tecdeedd even additional capacity over most concen- For example, assume only one string 


) minutes (which represents approxi- ‘Tic type installations. These parallel of flow valves has been run in a dual 


































mately 50 percent fall-back), the daily tubing strings provide all the advan-_ well in which the initial well data is 
production would be only 24 barrels of | tages of full open tubing. Dual tubing _ in error. The valves are on the string 
fluid per day. wellhead equipment provides parallel through which the good zone is pro- 
centerlines through the master valves. ducing. Changing the retrievable pro- 
[he trend is away from concentric Use of a retrievable production tube duction tube by wire line methods 
3§ 
LOWER ZONE UPPER ZONE 
Producing 41 BOPD and 64 BWPD Producing 57 BOPD and 133 BWPD 
FEF FFF FSRR Ze Se 
ee WN AS 
+ > SS SS : =; 
22 [25555 RQX_L_ BWECTION CASING_! gse- series 18a 
BQN (1000 PSIG ELEMENTS RO A? 
SS SN i PPO qg2* BEEF 
KX SN / di Mee Ce 
SES : oS ou ane 
\\ . 4 4 
AWAY NNN E> a: SAS NUNN 
Sh fees ae =a 
MM ° rE J 
aa ( 5 ga § 
tmnt gett 
SR HU : j ‘ 
SOS TUBING PRESSURE z 


Te) , : 
Ree Nae ABH(1000 PSIG ELEMENTS )\ 
a en \ 
YYyYy.4 $52 2252= 
44t  4 yuyu, . Fs 2252 
as yyy : osEEea 


SBN) 
Ek i Si52z5 

22222 4YY SS 
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A&M SS VALVE INSTALLATION f , > TON 4°" 
Type Valve Opening Press. Depth Type Valve Opening Press. Depth 
Intermitting 670 psig 1472" Intermitting 670 psig 1452" 
Intermitting 650 psig 2483 ' Intermitting 650 psig 2bko' 
Fluid-Operated 430 psig 3037' Fluid-Operated 430 psig 2965' 
Fluid-Operated 420 psig 3585' Fluid-Operated 420 psig 3497' 
Fluid-Operated 410 psig 4133' Fluid-Operated 410 psig o2ok' 
Fluid-Operated 400 psig 4697" Fluid-Operated 4OO psig 4550' 
Fluid-Operated 390 psig 5251' Fluid-Operated 390 psig 5074" 
Fluid-Operated 380 psig  5809' Fluid-Operatead 380 psig 5596" 
FIGURE 3—These pressure recorder charts were taken from through two strings of 1'%-inch tubing. The charts were re- 
NCE 4 dual well which was being lifted by fluid operated flow valves corded simultaneously. 
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Economic gas lift installations . .. a result of proper flow valve selection 


prevents having to pull both tubing 
strings. The retrievable production 
tube can eliminate changing retriev- 
able flow valves or pulling tubing with 
conventional valves if the valve instal- 
lations require switching for more ef- 
ficient operation. 


GAS LIFT VALVE DESIGN 


Fluid operated valve design. Fluid 
operated valves are ideally suited to 
many dual gas lift operations since the 
valves are opened automatically by 
tubing pressure build-up. Time cycle 
surface control of injection gas is not 
required, Pressure in the tubing is ap- 
plied opposite the bellows as shown in 
Figure 2. A minimum pressure differ- 
ential of 150 to 200 psi between the 
injection pressure opposite the valve 
and the tubing trigger pressure is rec- 
ommended for fluid operated design. 
Since fluid operated valves are opened 
by tubing pressure, it is not necessary 
to drop valve opening pressures with 
depth. Partially or completely bal- 
anced fluid operated valves, schemati- 
cally illustrated in Figure 2, are rec- 


ommended because of their greater 
sensitivity to tubing pressure. 
Interference between flow valves on 
both strings opening at the same time, 
or one string of valves using all the 
injection gas, is minimized since in- 
jection pressure has little effect on 
the opening pressure of the valves; 
the point of gas injection is dependent 
upon the producing bottom hole pres- 
sure and will automatically be deeper 
for lower bottom hole pressure wells. 
Figures 3 and 4 illustrate the versatility 
of fluid operated valves lifting from 
9 to 190 barrels of fluid per day with 
efficient gas-fluid ratios. An adjustable 
choke is the only surface equipment 
required to control injection gas. 
Fluid-operated valves should not be 
used if the required point of gas in- 
jection for extremely high rates of 
production is below the second pro- 
posed valve. Figure 5 illustrates why 
the maximum injection pressure can- 
not be utilized without inefficient mul- 
tipoint injection when the point of gas 
injection is at a lower fluid operated 
valve. Fluid operated valve action is 
a slugging type of gas lift unless the 


point of gas injection is near the sur. 
face and the valve remains open, 

Although nearly 200 barrels of fluid 
per day are being lifted through 14. 
inch tubing from the upper zone, Fig. 
ure 3, heading action can be noted 
from the tubing pressure recording. As 
the fluid slug passes the upper fluid 
operated valves, these valves open, 
Choke selection is important to assure 
that the valves will close immediately 
after the fluid slug surfaces. 

Fluid operated valves cannot be 
used for wells with extremely low 
flowing bottom hole pressures that will 
not support the fluid head required to 
trigger the bottom fluid operated 
valve. 

Wellhead tubing back pressure 
should be minimized for efficient op- 
eration. Excessive tubing pressure pre- 
vents fluid operated valves from clos- 
ing until the injection casing pressure 
has decreased to the tubing trigger 
pressure of the valves. The high tub- 
ing pressure following the surfacing of 
the fluid head must be reduced rap- 
idly to assure closing of the valves. 


Valves required for a fluid oper- 
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RFR SS x 
A Re? 
‘ AS SS = SSAA UPPER ZONE VOY 


QQAC Producing Through 13" Tubing 40)y/ 
S<Spepth of Operating Valve - 7550'7 Gy, , 
NS __ (No Water): KY 4 
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ZONE 
/ ucing Through 2" Tubing * 

A/] ~ Depth of Operating Valve - 7550' 
Producing 9 BOPD 


Prod 


*Lower zone capable producing 30 BOPD by in- 
creasing number of lifting cycles per day 
with surface controlled intermitting valve. 





(No Water)* 











FIGURE 4—Both z 
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f this dual are being lifted by fluid operated flow valves. The charts were recorded simultaneously. 
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ated installation generally will exceed 
hose required for an intermitting in- FLUID-OPERATED VALVE DESIGN CONTINUOUS FLOW VALVE DESIGN 
— “ab ell - ; Surface Inj. Press. - 710 psig Surface Inj. Press. - 930 ‘psig 
sallation for the same well, If the Trigger Pressure - 650 psig (Actual Press. Available at Well) 
oint of gas injection is known to be Point of Gas Inj. - 3870' Point of Gas Inj. - 4500' 
/ ‘l thousand feet below the sur- Producing GFR - 600:1 Producing GFR - 400:2 
several thOUSANC . iy: Injection GFR - 550:1 Injection GFR - 350:1 
face, pressure operated intermitting Inj Gas Requirements - 660 MCFD Inj. Gas Requirement - 420 MCFD 
> Sur- iim : . 1: 
valves can be run for unloading. This COMPARISON: Continuous Flow Installation Requires 240 MCFD Less Injection Gas 
yo reduces initial cost by decreasing the Than the Fluid-Operated Installation Because Injection Pressure 
yes number of valves required and pre- Pott 118004" < e psig _ ee deeweree cry; 
I e adie , eer ~ © “or af ; i a 
my vents excessive gas passage through OH pepth of Zone - 5500' H-— rr Ve static BHP - 1700 peig 
» HIB. upper valves as the slug surfaces. HP.I. - 4.0, 2" Tubing H+ — 
10ted ene Ye eee Saga r tubing Press. - 100 psig: 
essure recording charts for this type 
g. As puemeure ae Stasi Producing 1200 BFPDY {t+ 
ae installation are illustrated in Figure 3. Water Cut - 90% ae Productng BHP - 1400 psig 
ul : . es “t} Producing GOR - 500:1}5 Ty 
Many low productivity wells are not : 
pen. "4 fat ; I y 3 Tht TProducing GFR - Sort: 
suited for fluid operated valve design tyr Pe 
Ssure ; ‘ . , oeueae Bhd p4-f444-LLi Let :1 
atel due to fluid feed-in and pressure tet hi 
y : ea ek Seren sig (t 
' -up characteristics. The lower rit : - 930 P = 
build ¥ 3 rage ' , +++ 811000} tnj.Press a point Gas Inj. for C.F. 
* te zone, art 4, is capable . wy uc- apt rt | coh 2. Inj.' GER - 550: 
ing over three times as much oll per Sh ty FR eS | 4 
a ing OV P H+ | 1-800 Port rese.- 710 pele 
+ soll day with the increased number of in- tir rT ° Point Gas Inj. for F.0. 
lig . . : 22a rr ae hy rrtyry 
ction cycles possible with surface art oom oo ti ‘ 
ed to ject | Et goof ts —_ rT tT ma ae “Trigger Press. 650 psig 
ated control. A weak well can take longer ‘Hee et Perr 4 FH 
to build up the last barrel required to mas antes {+#\Pressure in Tubing Must Be Less Than 
a as" et allies dante, tani hoot tH THT t [Trigger Pressure to Prevent Opening 
a mgee! a Tluid ope rated valve t an or of rT 4 i if Fluid-Operated Valve @ 3120' 
—— the first two or three barrels to feed maaan fort HHT rf 
| OP This initial volume can be lifted 1 20044 Ce He HH 3 t Fautd-Operatea 
pre- ROTA TEA IESE GR ict Het He del Valve Depths 
pes ny Opening a pressure controlled valve ! RUST Te Or ITT (fram Fig. 10) 
with an intermitter at the surface. 0 Veeco owe 
ssure oa joss: aranen 
wm) When a small I.D. tubing is used in : i Ht rat CSA HH 3 cy 
{ : ; f ; TW rir in t {| 
tub combination with a larger I.D. tubing, Pee ee ee ‘1000 Feet-THT Tr 
f tubing sizes should be considered when 
1g 0 ' , ; , , P . 
° using fluid operated valves. A given FIGURE 5—Comparative merits of a continuous flow valve installation and a fluid 
rap- fluid feed-in represents a greater head operated valve design are discussed above. The comparison is based on a well with an 
. , ‘ = extremely high producing rate. 
ES. in small tubing sizes; therefore, the —- 6 
)per- number of injection cycles per day 
will increase as the tubing size de- A by-pass around the intermitter is being lifted by a common injection 
— creases. It is possible that the small required to maintain a constant casing gas source. 
string can use most of the injection pressure between gas injections. Flow valve orifice sizing for a single 
gas, thus starving the valves on the Figure 6 illustrates an adjustable completion continuous flow well is not 
larger size tubing. More oil could have metering valve, or equivalent, which critical for a properly designed in- 
been produced from the lower zone, supplies injection gas to lift Zone B _ stallation. Differential across the op- 
Figure 4, with fluid operated valves between gas injections to the inter- erating valve can be controlled from 
it this zone had been produced mitting zone. the surface by regulating the injection 
through 1!/-inch instead of the 2-inch gas pressure, provided the closing 
tubing. Continuous flow valve design. De- pressure of the valve is equal to or 
sign of a single zone continuous flow less than the flowing tubing pressure 
intermitting pressure operated _ installation must be understood before opposite the valve. Common practice 
valve design. Surface closing pres- considering a dual with both zones _ is to design the closing pressure of the 
sure of the operating intermitting 
valve for Zone A of a dual must be 
greater than the surface injection pres- 
sure required to efficiently gas lift TIME CYCLE > 
Zone B with continuous flow or fluid ee INJ EC TION 
operated valves. The injection pres- = GAS 
sure for lifting Zone B must be less 
to assure closing the operating inter- TO CASING 
bt oe ° ANN 
mitting valve between injection cycles. — =F 
Maximum injection pressure build-up 
lor each cycle should be constant to ADJ. METERING VALVE 
efficiently intermit Zone A. Casing 
pressure must be the same when the 
intermitter opens to have the same in- 
jection pressure build-up for a con- FIGURE 6—Injection gas surface equipment required for a continuous flow-inter- 
—— ee : mittent flow dual installation. The bypass is necessary to maintain constant casing 
aly stant injection period, pressure between intermittent injections, 
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PRODUCGCIIO! LION 


operating valve less than the flowing _ gas lift operation with a large orifice 
tubing pressure opposite the valve. A _ size. 

differential of near zero can then be Valve orifice sizing becomes im- 
attained across the valve without the portant when considering a dual con- 


valve closing. This permits efficient tinuous flow installation. Control 





CHOKE CAPACITIES 
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5000 t UPSTREAM PRESSURE 650 PSIG 
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MCFD 
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Zit : 1/64" 


CHOKE CAPACITY, 


Pr: jaa WELL DATA: 


; PRODUCING RATE - 600 BFPD 
pot fy Sew 2 SSS Ee INJECTION GFR - 300:1 

t+ +t INJECTION PRESSURE 
OPPOSITE VALVE - 650 PSIG 


FOR 100 PSI HIGHER DIFFERENTIAL 
CAPACITY GFR INC REASE 
(MCFD) 


0.5 DESIGN DESIGN ORIFICE 
DIFF, CAPACITY SIZE DIFF, 
(PSI) (MCFD) (IN. ) (PSI) 
180 11/64 
180 8/64 
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PRESSURE DIFFERENTIAL, PSI 








PROBLEM EXAMPLE 2—This illustration shows the relationship of volume versus 
pressure differential for a given orifice size. A pressure traverse is obtained for the 
continuous flow zone of a dual by a bomb survey or calculation.’ This establishes the 
point of gas injection for the required producing rate. A 600-bfpd producing rate with 
an injection pressure opposite the valve of 650 psig is used in the example. The first 
orifice selection is based on a 30 psi differential between the 620 psig flowing tubing 
pressure and the 650 psig injection pressure at valve depth. If the actual differential is 
100 psi higher, or 130 psi instead of 30 psi, the valve will pass 350 Mcfd of gas instead 
of the required 180 Mcfd. This is shown by points A and B. Injection casing pressure 
could have b« reduced for a single completion well until the injection gas-fluid ratio 


approached the 300 cubic feet per barrel required to lift the well. Since both zones are 
being lifted wit 1 common injection gas source, change in injection pressure affects 
the producing : f the other zone. If the orifice size had been selected for a dif 
ferential of 120 lecrease in flowing tubing pressure opposite the valve of 100 psi 
below the design \ ild have increased the volume of injection gas only 22 percent, 


as shown by points ¢ 
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Correct orifice sizing ... a “must” for any continuous flow valve design 





VV \ZEN 44S NY SS o—_eon F 


should be maintained at an operating 
valve on one string rather than at the 
surface, Gas volume control should 
be incorporated in the valve by proper 
orifice sizing since a change in surface 
injection pressure affects both zones, 

An orifice size should be selected 
for one zone that cannot pass a vol- 
ume of gas appreciably greater than 
the quantity of gas required to lift 
that zone. The calculated required 
point of gas injection may be in error 
or tubing pressure opposite the valve 
could change, resulting in a differen- 
tial that could easily vary 100 psi 
from design conditions. If the dif- 
ferential is greater, the valve would 
pass more gas, resulting in a further 
reduction of tubing pressure opposite 
the valve and additional increase in 
differential. (See Problem Example 2. 

Problem Example 2 illustrates the 
importance of metering injection gas 
and properly locating the operating 
valve for one zone. A valve depth 
which permits sufficient differential 
across the orifice for a relatively con- 
stant gas passage with fluctuating tub- 
ing and injection pressures should be 
selected. 

The operator should choose an 
orifice size capable of passing approxi- 
mately 25 percent more gas than the 
estimated requirements with a 120 
psi differential to allow pressure ad- 
justments for producing two zones, 


VALVE SELECTION—DUALS WITH 
COMMON INJECTION GAS 


Flow valve selection for both zones 
of a dual with a common injection 
gas source must be based on producing 
characteristics of the individual zones. 


Both zones continuous flow. When 
a dual continuous flow installation 1s 
designed with each valve string pres- 
sure-operated, the operating valve for 
one zone must be choked as discussed 
in Problem Example 2. An optimum 
injection pressure for one zone would 
probably be wrong for the other zone, 
particularly if large orifices were se- 
lected for both operating valves. The 
operating valve for the other zone 
need not be choked and should have a 
closing pressure less than the flowing 
tubing pressure opposite the valve. 


Surtace injection pressure can be 
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INTERMITTING VALVE 
OPENING PRESS, * 660 PSIG 


INTERMITTING VALVE 
CLOSING PRESS, = 620 PSIG 


ae 


INTERMITTING VALVE 
SPREAD = 40 PSI 


<2 









nA 


CONTINUOUS FLOW VALVE 


INJECTION PRESS, = 600 PSIG WITH PRESS, REGULATOR ON BY-PASS 


Same Well Data as Given in Problem Example 2: 





Inj. Press. 


Max. Diff. 





Orifice Size in Operating Valve - 5/64" 
Opposite Valve - 650 very Yo psig Surface) 
Inj. Press. Opposite Valve - 715 psig 
Across Valve - 185 psi (660 psig Surface) 
Orifice Capacity - 210 MCFD with 185 psi Differential 
(Less Than 17% in Excess of Required 180 MCFD) 


660 psig Surface) 








—— 


FIGURE 7—Casing pressure relationship is shown in this schematic injection pressure 
recording of a dual well with one zone continuous flow, the other zone intermittent flow. 


adjusted for maximum efficiency 


similar to a single completion with- 


out appreciably affecting the zone 
with the fixed orifice. This presents 
fewer calculations and permits greater 
flexibility since gas requirements must 
be estimated for only one zone instead 


of two. 


One zone continuous flow—one 
zone intermittent flow. Flow valve 
selection in this case would be similar 
to that for lifting both zones by con- 
tinuous flow. Assuming both strings 
are pressure operated, the higher ca 
pacity zone should be lifted with a 
pressure operated valve that is prop- 
erly choked and located as previously 
The 
lifted with a pressure op- 
having a 


outlined. low capacity zone 
should be 
intermitting 


closing pressure higher than the in- 


erated valve 
jection pressure required for the con- 
tinuous installation. 

The proper valve design for each 
zone would result in an injection 
pressure recording as shown in Figure 
/, Variation of injection gas pressure 
for intermitting will not appreciably 
affect gas volumes through the op- 
erating continuous flow valve since its 
orifice selection is based on a 100-to 
120-psi pressure differential. A bypass 
with a pressure regulator and choke, 
as shown in Figure 8, is required for 
this operation. 

When one valve string is pressure 
operated and the other fluid operated, 
the pressure operated valve for lifting 


the higher 


would be 


capacity Zone 
hoked as before. The choke size se- 
lection is based on the availabl Op- 
MA\ a5 WORLD OT 


erating injection pressure. Tubing 
trigger pressures for the fluid-operated 
valve should be selected to have ade- 
quate pressure differential for efficient 
operation with the injection pressure 





FIGURE 8—A bypass of the injection 
gas intermitter is provided on this dual 
well hookup. The bypass is provided with 
a pressure regulator and adjustable choke. 


required to lift the continuous flow 
zone. A pressure regulator, regulator 
and choke, metering valve or choke 
can be used to control injection gas 
volume. 
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Producing 60 BOPD (2" Tubing) 


Depth of Operating Valve - 5725' 
Valve Opening Pressure - 750 psig 











Properly designed by-pass with pressure regulator would 
prevent excessive decrease of injection pressure when 


valve could lift simultaneously with fluid-operated 


NOTE: 
fluid-operated valves open. 
valves. 
LOWER ZONE 


Intermitting Pressure Operated Valves 
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Intermitting operating 


UPPER ZONE 
Producing 27 BOPD (2" Tubing) 
Balance Fluid-Operated Valves 
Trigger Pressure - 600 psig 








FIGURE 9—A three pen pressure recorder chart from a dual well with one zone lifted 


by intermitting pressure operated valves and the other zone by fluid-operated valves 


illustrates the advantage of an injection gas bypass. 


PRODUCTION SECTION 16 








prevents having to pull both tubing 
strings. The retrievable production 
tube can eliminate changing retriev- 
able flow valves or pulling tubing with 
conventional valves if the valve instal- 
lations require switching for more ef- 
ficient operation. 


GAS LIFT VALVE DESIGN 


Fluid operated valve design. Fluid 
operated valves are ideally suited to 
many dual gas lift operations since the 
valves are opened automatically by 
tubing pressure build-up. Time cycle 
surface control of injection gas is not 
required. Pressure in the tubing is ap- 
plied opposite the bellows as shown in 
Figure 2, A minimum pressure differ- 
ential of 150 to 200 psi between the 
injection pressure opposite the valve 
and the tubing trigger pressure is rec- 
ommended for fluid operated design. 
Since fluid operated valves are opened 
by tubing pressure, it is not necessary 
to drop valve opening pressures with 
depth. Partially or completely bal- 
anced fluid operated valves, schemati- 
cally illustrated in Figure 2, are rec- 





Economic gas lift installations . .. a result of proper flow valve selection 


ommended because of their greater 
sensitivity to tubing pressure. 
Interference between flow valves on 
both strings opening at the same time, 
or one string of valves using all the 
injection gas, is minimized since in- 
jection pressure has little effect on 
the opening pressure of the valves; 
the point of gas injection is dependent 
upon the producing bottom hole pres- 
sure and will automatically be deeper 
for lower bottom hole pressure wells. 
Figures 3 and 4 illustrate the versatility 
of fluid operated valves lifting from 
9 to 190 barrels of fluid per day with 
efficient gas-fluid ratios. An adjustable 
choke is the only surface equipment 
required to control injection gas. 
Fluid-operated valves should not be 
used if the required point of gas in- 
jection for extremely high rates of 
production is below the second pro- 
posed valve. Figure 5 illustrates why 
the maximum injection pressure can- 
not be utilized without inefficient mul- 
tipoint injection when the point of gas 
injection is at a lower fluid operated 
valve. Fluid operated valve action is 
a slugging type of gas lift unless the 








point of gas injection is near the sur. 
face and the valve remains open. 

Although nearly 200 barrels of fluid 
per day are being lifted through 11. 
inch tubing from the upper zone, Fig. 
ure 3, heading action can be noted 
from the tubing pressure recording. As 
the fluid slug passes the upper fluid 
operated valves, these valves open. 
Choke selection is important to assure 
that the valves will close immediately 
after the fluid slug surfaces. 

Fluid operated valves cannot bef 
used for wells with extremely low 
flowing bottom hole pressures that will 
not support the fluid head required to 
trigger the bottom fluid operated 
valve, 

Wellhead tubing back pressure 
should be minimized for efficient op-§. 
eration. Excessive tubing pressure pre- 
vents fluid operated valves from clos- 
ing until the injection casing pressure 
has decreased to the tubing trigger 
pressure of the valves. The high tub- 
ing pressure following the surfacing of 
the fluid head must be reduced rap- 
idly to assure closing of the valves. 

Valves required for a fluid oper- 
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ated installation generally will exceed 
those required for an intermitting in- 
stallation for the same well, If the 
point of gas injection is known to be 
several thousand feet below the sur- 
face, pressure operated intermitting 
valves can be run for unloading. This 
reduces initial cost by decreasing the 
number of valves required and pre- 
vents excessive gas passage through 
upper valves as the slug surfaces. 
Pressure recording charts for this type 
installation are illustrated in Figure 3. 
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Many low productivity wells are not 
suited for fluid operated valve design 
due to fluid feed-in and pressure 
build-up characteristics. The lower 
zone, Figure 4, is capable of produc- 
ing over three times as much oil per 
day with the increased number of in- 
jection cycles possible with surface 
control. A weak well can take longer 
to build up the last barrel required to 
trigger a fluid operated valve than for 
the first two or three barrels to feed 
in. This initial volume can be lifted 
by opening a pressure controlled valve 
with an intermitter at the surface. 


When a small I.D. tubing is used in 
combination with a larger I.D. tubing, 
tubing sizes should be considered when 
using fluid operated valves. A given 
fluid feed-in represents a greater head 
in small tubing sizes; therefore, the 
umber of injection cycles per day 
vill increase as the tubing size de- 
reases. It is possible that the small 
string can use most of the injection 
gas, thus starving the valves on the 
larger size tubing. More oil could have 
been produced from the lower zone, 
Figure 4, with fluid operated valves 
if this zone had been produced 
through 14-inch instead of the 2-inch 
ubing. 
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Intermitting pressure operated 
alve design. Surface closing pres- 
sure of the operating intermitting 
ralve for Zone A of a dual must be 
greater than the surface injection pres- 
ure required to efficiently gas lift 
Zone B with continuous flow or fluid 
operated valves. The injection pres- 
sure for lifting Zone B must be less 
to assure closing the operating inter- 
mitting valve between injection cycles. 
Maximum injection pressure build-up 
for each cycle should be constant to 
efficiently intermit Zone A. Casing 
pressure must be the same when the 
intermitter opens to have the same in- 
jection pressure build-up for a con- 


stant injection period. 
eously J P 
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FLUID-OPERATED VALVE DESIGN 
Surface Inj. Press. - 710 psig 
Trigger Pressure - 650 psig 
Point of Gas Inj. - 3870' 
Producing GFR - 600:1 
Injection GFR - 550:1 
Inj Gas Requirements - 660 MCFD 
















Se wa ae ee 


Depth of Zone - 5500' 
P.I. a 4.0, ra Tubing 
Tubing Press. bad 100 
Producing 1200 
Water Cut - 90% 

GOR - 500:1 
Producing GFR - 50:1 


in 1000 





COMPARISON: Continuous Flow Installation Requires 240 MCFD Less Injection Gas 
Than the Fluid-Operated Installation Because Injection Pressure | 
930 psig Can Be Utilized. 


CONTINUOUS FLOW VALVE DESIGN 
Surface Inj. Press. - 930 psig 
(Actual Press. Available at Well) 
Point of Gas Inj. - 4500' 
Producing GFR - 400:1 
Injection GFR - 350:1 
Inj. Gas Requirement - 420 MCFD 





Static BHP - 1700 psig 


BHP - 1400 psig 


Inj. GFR xs 350:1 


int Gas Inj. for C.F. 
. GFR - 550:1 


Inj. for F.0. 
Press. - 650 psig 


in Tubing Must Be Less Than 
Pressure to Prevent Opening 
Valve @ 3120' 


Fluid-Operated 
‘Valve Depths 
(from Fig.10) 








FIGURE 5—Comparative merits of a continuous flow valve installation and a fluid 
operated valve design are discussed above. The comparison is based on a well with an 


extremely high producing rate. 


A by-pass around the intermitter is 
required to maintain a constant casing 
pressure between gas injections. 

Figure 6 illustrates an adjustable 
metering valve, or equivalent, which 
supplies injection gas to lift Zone B 
between gas injections to the inter- 
mitting zone. 


Continuous flow valve design. De- 
sign of a single zone continuous flow 
installation must be understood before 
considering a dual with both zones 


being lifted by a common injection 
gas source. 

Flow valve orifice sizing for a single 
completion continuous flow well is not 
critical for a properly designed in- 
stallation. Differential across the op- 
erating valve can be controlled from 
the surface by regulating the injection 
gas pressure, provided the closing 
pressure of the valve is equal to or 
less than the flowing tubing pressure 
opposite the valve. Common practice 
is to design the closing pressure of the 
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FIGURE 6—Injection 
mittent flow dual ins 
pressure between intermittent injections, 


as surface equipment required for a continuous flow-inter- 
tion. The bypass is necessary to maintain constant casing 
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Correct orifice sizing ... a “must” for any continuous flow valve design 


operating valve less than the flowing 
tubing pressure opposite the valve. A 
differential of near zero can then be 
attained across the valve without the 
valve closing. This permits efficient 


gas lift operation with a large orifice 
size. 

Valve orifice sizing becomes im- 
portant when considering a dual con- 
tinuous flow installation. Control 
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UPSTREAM PRESSURE 


PROBLEM EXAMPLE 2: 










650 PSIG 


rs reer 


1/64" 


WELL DATA: 


PRODUCING RATE - 600 BFPD 
—- INJECTION GFR - 300:1 

_ INJECTION PRESSURE 
OPPOSITE VALVE - 650 PSIG 


100 R 
CAPACITY GFR 
(MCFD) 


INCREASE 
(%) 


DIFF, 
(PSI) 
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PRESSURE DIFFERENTIAL, PSI 


583:1 
367:1 
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220 
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180 210 240 270 300 








PROBLEM EXAMPLE 2—This illustration shows the relationship of volume versus 
pressure differential for a given orifice size. A pressure traverse is obtained for the 
continuous flow zone of a dual by a bomb survey or calculation.’ This establishes the 
point of gas injection for the required producing rate. A 600-bfpd producing rate with 
an injection pressure opposite the valve of 650 psig is used in the example. The first 
orifice selection is based on a 30 psi differential between the 620 psig flowing tubing 
pressure and the 650 psig injection pressure at valve depth. If the actual differential is 
100 psi higher, or 130 psi instead of 30 psi, the valve will pass 350 Mcfd of gas instead 
of the required 180 Mcfd. This is shown by points A and B. Injection casing pressure 
could have been reduced for a single completion well until the injection gas-fluid ratio 
approached the 300 cubic feet per barrel required to lift the well. Since both zones are 
being lifted with a common injection gas source, change in injection pressure affects 
the producing rate of the other zone. If the orifice size had been selected for a dif- 
ferential of 120 psi, a decrease in flowing tubing pressure opposite the valve of 100 psi 
below the design value would have increased the volume of injection gas only 22 percent, 


as shown by points C and D. 
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should be maintained at an operating 
valve on one string rather than at the 
surface, Gas volume control should 
be incorporated in the valve by proper 
orifice sizing since a change in surface 
injection pressure affects both zones. 

An orifice size should be selected 
for one zone that cannot pass a vol- 
ume of gas appreciably greater than 
the quantity of gas required to lift 
that zone. The calculated required 
point of gas injection may be in error 
or tubing pressure opposite the valve 
could change, resulting in a differen- 
tial that could easily vary 100 psi 
from design conditions. If the dif. 
ferential is greater, the valve would 
pass more gas, resulting in a further 
reduction of tubing pressure opposite 
the valve and additional increase in 
differential. (See Problem Example 2.) 

Problem Example 2 illustrates the 
importance of metering injection gas 
and properly locating the operating 
valve for one zone. A valve depth 
which permits sufficient differential 
across the orifice for a relatively con- 
stant gas passage with fluctuating tub- 
ing and injection pressures should be 
selected. 

The operator should choose an 
orifice size capable of passing approxi- 
mately 25 percent more gas than the 
estimated requirements with a 120 
psi differential to allow pressure ad- 
justments for producing two zones. 


VALVE SELECTION——DUALS WITH 
COMMON INJECTION GAS 


Flow valve selection for both zones 
of a dual with a common injection 
gas source must be based on producing 
characteristics of the individual zones. 


Both zones continuous flow. When 
a dual continuous flow installation is 
designed with each valve string pres- 
sure-operated, the operating valve for 
one zone must be choked as discussed 
in Problem Example 2: An optimum 
injection pressure for one zone would 
probably be wrong for the other zone, 
particularly if large orifices were se- 
lected for both operating valves. The 
operating valve for the other zone 
need not be choked and should have a 
closing pressure less than the flowing 
tubing pressure opposite the valve. 
Surface injection pressure can be 
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INTERMITTING VALVE 
OPENING PRESS, = 660 PSIG 


INTERMITTING VALVE 
CLOSING PRESS, = 620 PSIG 


ee | 


INTERMITTING VALVE 
SPREAD = 40 PSI 


pa 2 








CONTINUOUS FLOW VALVE 





INJECTION PRESS, = 600 PSIG WITH PRESS, REGULATOR ON BY-PASS 


Same Well Data as Given in Problem a 2: 


Orifice Size in Operating Valve - 

Inj. Press. Opposite Valve - 650 psig(600 psig Surface) 

Inj. Press. Opposite Valve - 715 psig(660 psig Surface) 

Max. Diff. Across Valve - 185 psi (660 psig Surface) 

Orifice Capacity - 210 MCFD with 185 psi Differential 
(Less Than 17% in Excess of Required 180 MCFD) 








FIGURE 7—Casing pressure relationship is shown in this schematic injection pressure 
recording of a dual well with one zone continuous flow, the other zone intermittent flow. 


adjusted for maximum efficiency 
(similar to a single completion) with- 
out appreciably affecting the zone 
with the fixed orifice. This presents 
fewer calculations and permits greater 
flexibility since gas requirements must 
be estimated for only one zone instead 
of two. 


One zone continuous flow—one 
zone intermittent flow. Flow valve 
selection in this case would be similar 
to that for lifting both zones by con- 
tinuous flow. Assuming both strings 
are pressure operated, the higher ca- 
pacity zone should be lifted with a 
pressure operated valve that is prop- 
erly choked and located as previously 
outlined. The low capacity zone 
should be lifted with a pressure op- 
erated intermitting valve having a 
closing pressure higher than the in- 
jection pressure required for the con- 
tinuous installation. 

The proper valve design for each 
zone would result in an injection 
pressure recording as shown in Figure 
7, Variation of injection gas pressure 
for intermitting will not appreciably 
affect gas volumes through the op- 
erating continuous flow valve since its 
orifice selection is based on a 100-to 
120-psi pressure differential. A bypass 
with a pressure regulator and choke, 
as shown in Figure 8, is required for 
this operation. 


When one valve string is pressure 
pperated and the other fluid operated, 
the pressure operated valve for lifting 
the higher capacity zone would be 
choked as before. The choke size se- 
lection is based on the available op- 
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erating injection pressure. Tubing 
trigger pressures for the fluid-operated 
valve should be selected to have ade- 
quate pressure differential for efficient 
operation with the injection pressure 














FIGURE 8—A bypass of the injection 
gas intermitter is provided on this dual 
well hookup. The bypass is provided with 
a pressure regulator and adjustable choke. 


required to lift the continuous flow 
zone. A pressure regulator, regulator 
and choke, metering valve or choke 
can be used to control injection gas 
volume. 





INJECTION CAS 
(1000 PSIG ELEMENT 


NOTE: Proper. 


valves. 


LOWER ZONE 
Producing 60 BOPD (2" Tubing) 


Depth of Operating Valve - 5725' 
Valve Opening Pressure - 750 psig 





CO 


designed by-pass with pressure regulator would 
prevent excessive decrease of injection pressure when 

fluid-operated valves open. 
valve could lift simultaneously with fluid-operated 


Intermitting Pressure Operated Valves 


TUBING PRESSURE), 
1000 PSIG ELEMENT 
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500 PSIG ELEMENT) 


Intermitting operating 


UPPER ZONE 
Producing 27 BOPD (2" Tubing) 
Balance Fluid-Operated Valves 
Trigger Pressure - 600 psig 








FIGURE 9—A three pen pressure recorder chart from a dual well with one zone lifted 
- intermitting pressure operated valves and the other zone by fluid-operated valves 
illustrates the advantage of an injection gas bypass. 
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5400' 5370' 


INTERMITTING FLUID-OPERATED 
INSTALLATION INSTALLATION 











FIGURE 10—When both strings of a dual 
have non-concentric valve mandrels, spac- 
ing between mandrels is important. While 
running, no two mandrels on the short 
string should pass two mandrels on the 
long string at the same time. A graphical 
method of checking valve spacing is shown 
above. The valve depths used were calcu- 
lated for a well in which production 
through the long string would be inter- 
mitted and the other zone fluid operated. 
Depths are ome on rectangular coordi- 
nate paper. The plot of the short string is 
moved past the plot of the long string to 
simulate running of the second string. A 
visual check is made to be certain that 
only one mandrel is passing another at 
any given time. 





FIGURE 11—A three pen pressure re- 


and injec- 


corder recording both tubin 
gas lift well 


tion casing pressures of a du 
on test. 
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Retrievable equipment permits rapid and economical replacement of flow valves 


Both zones intermittent flow. 
When both zones are intermittent 
with one valve string pressure-oper- 
ated and the other fluid-operated, the 
pressure-operated string should be 
used to lift the higher capacity zone 
because of surface control. 

An exception would be a well in 
which the weaker zone did not have 
adequate bottom hole pressure to 
trigger the lowest fluid operated valve. 

A bypass should be used to prevent 
fluctuating intermitting valve action. 
A three pen pressure recording of a 
dual installation in which one zone is 
intermitted and the other fluid oper- 
ated, without an injection gas bypass, 
is shown in Figure 9. Each time the 
fluid operated zone produced a fluid 
head, the injection pressure decreased 
and the intermitting zone failed to 
operate for the next two injections. 

Both zones of many dual wells are 
being lifted efficiently with fluid op- 
erated valves. Only a surface choke 
is required to control injection gas 
volumes. The limitations of fluid op- 
erated valve design should be consid- 
ered carefully for each zone before 
installation. All fluid operated instal- 
lations noted in Figures 3, 4 and 9 
are partially, or completely balanced, 
wire line retrievable valves. 

If the monthly allowable for each 
zone can be produced in two weeks 
or less, both zones can be gas lifted 
through a single tubing string using a 
crossover. Each zone is produced the 
last two weeks of a month and the 
first two weeks of the following month 
while the other zone is blanked off. 
Zones are then switched and the other 
zone is produced for the following 
four weeks, This procedure requires 
crossing over only once each month. 
This type of installation has been used 
in West Texas. 


Unknown producing characteris- 
tics. Fluid operated valve design is 
recommended when the production 
of both zones will not exceed the 
limits of a slugging type of lift and 
there is no production data available. 
The point of gas injection cannot be 
estimated without reasonably accurate 


pressure and productivity data. Since 
fluid operated valves are actuated by 
fluid head build-up, both zones can 
be lifted efficiently with the point of 
gas injection near the packer of one 
zone and near the surface for the 
other. 

Generally, the operator will know 
from drill stem tests, offset wells, pre- 
vious producing tests etc., whether or 
not a zone will have an extremely 
high productivity and water cut, Con- 
tinuous flow design should be con- 
sidered for high capacity wells as 
previously mentioned. 


Equipment and operation. Retriev- 
able equipment permits rapid and 
economical replacement of flow 
valves. Efficient gas lift operations are 
thus assured with changing well con- 
ditions. Retrievable mandrels used in 
conjunction with other wire line 
equipment for permanent type well 
completion workovers can eliminate 
pipe handling equipment.® 

One major oil company replaced 
valves by wire line in 16 deep single 
completion wells for an _ estimated 
saving of $71,000 as compared to con- 
ventional workover methods.* The 
economic advantage would have been 
greatly increased for dual wells. Re- 
trievable dummy valves can be in- 
stalled until flow valves are needed. 
Dummies can also be used above or 
below operating valves for further 
savings and increased lifting efficiency. 

Selection of wellhead equipment is 
important for dual gas lift wells. If 
non-concentric valve mandrels are to 
be run on the detachable string of a 
parallel type installation, a tubing 
hanger must be used that will permit 
passage of these mandrels on the sec- 
ond string. Wellhead manufacturers 
have standardized on the distance be- 
tween centerlines of tubing strings in 
dual trees, This distance is 3 35 /64- 
inch for two strings of 2-inch tubing 
in 7-inch O.D. casing and 2 25 /32- 
inch for two strings of 14-inch tubing 
in 5¥4-inch O.D. casing. 

Flow valve performance and gas lift 
operation are reflected by tubing and 


Continued on Page 17! 
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be- level controls, power booster relay and springless three-way metering valve. 
Ave Accurate within the limits prescribed by producer, royalty owner and regulatory 
64-# NI body for measuring oil to be commingled. 
a * Trademark of National Tank Company 
ing § _ 
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in water-flooding and 


gas cycling operations? 


VERTICAL 
FRACTURES 


..- @ help or hindrance 





Previous work has indicated that vertical 
fractures created parallel to the 

flooding pattern might result in a low 
sweep efficiency. But these potentiometric 


model studies show that creation of such 


a vertical fracture will increase the 


pattern conductivity enough to permit 


higher rates. 


By Paul B. Crawford and Denton R. Wieland 
Texas Petroleum Research Committee, Texas A & M College, College Station 


POTENTIOMETRIC model studies have 
been made to estimate the effect of 
vertical fractures on the conductivity 
of the line-drive pattern. The vertical 
fractures originated at the well and 
extended out into the reservoirs for 
various distances. The patterns studied 
included vertical fractures parallel to 
flow, perpendicular to flow, and equal 
and opposite parallel vertical frac- 
tures, It was found that if the vertical 
fractures extended 0.2 of the pattern 
length or width, the conductivity of 
the pattern may increase from 5 to 
25 percent, depending on the type of 
fracture. This would imply that water 
flooding or gas cycling input rates 
might be increased by a like amount. 
If the fractures were 0.4 of the pattern 
length or width, the conductivity in- 
crease might be near 15 to 50 percent, 
depending on the type of fracture. 


In the commercial creation of frac- 
tures, it is believed that vertical frac- 
tures occur substantially in some in- 
stances. These fractures may be par- 
allel or perpendicular to a subsequent 
water flooding or gas cycling line- 
drive pattern. It is desirable that the 
conductivities of these patterns be 
known to estimate the increase in the 
rate of water flooding or gas cycling. 

Previous work indicated that ver- 
tical fractures created parallel to the 
flooding pattern might result in a low 
sweep efficiency and poorer perform- 
ance than if no fracture were 


created.*»? However, it is entirely pos- 
sible that the creation of such a vertical 
fracture will result in a sufficient in- 
crease in the pattern conductivity to 
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permit flooding or cycling of the res- 
ervoir at higher rates; therefore the 
swept area at abandonment may still 
be in a desirable range even though 
the fracture orientation may be con- 
sidered undesirable. If the fractured 
pattern is more efficient, that is, the 
fracture is substantially perpendicular 
to flow, it is also desirable to know 
the increase in pattern conductivity. 
This type of fractured pattern may be 
flooded or cycled at a faster rate than 
could be obtained had no fracture 
been created. Consequently, it is desir- 
able that studies be made to provide 
quantitative estimates of the effect of 
vertical fractures on water flooding or 
gas cycling pattern conductivities. 


Analog. A reservoir model was con- 
structed 20 inches wide, 30 inches 
long and approximately 1 inch deep. 
Wire wells were located on opposite 
ends of the reservoir. The reservoir 
was filled with a salt water solution. 
To simulate vertical fractures, copper 
strips of the desired length and orien- 
tation were soldered to the wire well. 
A top view of the model may be seen 
in the inset of Figure 1. The first study 
is shown by Type A of the inset. Note 
that a vertical fracture occurs at one 
well and the opposite well is unfrac- 
tured. The vertical fracture extends 
directly toward the opposite well. The 
length of the vertical fracture divided 
by the pattern length is noted as 
Pattern B will be noted as a line-drive 
pattern in which equal and opposite 
parallel vertical fractures existed at 
both input ‘and output wells. The 


flooding or cycling the reservoir at 


length of the fractures divided by the 
width of the line-drive pattern is noted 


as Be The model for Type C is noted 


as the line-drive pattern in which one 
well (input or output) is fractured 
perpendicular to flow. The length of 
this fracture divided by the pattern 


width is noted as. These models 


provide the conductivities of the pat- 
terns for the case of a vertical fracture 
with a permeability much greater than 
the permeability of the matrix proper. 
The conductivity is defined as: 


QuB 

Khap Where 

Q is the injectivity in barrels per day 

wis the viscosity in centipoise 

B is the formation volume factor 

K is the matrix permeability in darcys 

h is the pay thickness in feet 

AP is the difference in pressure between 

the injection and producing well in 
psi 

Muskat has presented a procedure 
for calculating the conductivity of the 
unfractured pattern.* In calculating 
the conductivities of the fractured 
patterns, a plot was made of the isopo- 
tentials for the various fractured sys- 
tems. The pattern conductivities were 
calculated using these isopotential 
measurements in the above equation. 
In making the calculations, it was as- 
sumed that the well radius was equal 
to 0.25 feet and the wells were drilled 
to a 10 acre well density, It should 
be noted that the distance between 
injection and producing wells divided 
by the distance between adjacent in- 
jection wells was equal to 1.5. It is 
required that the mobility ratio be 


WORLD OIL MAY, 1958 











pat 


ver 
wil 
the 
in : 
esti 
ext 


I IMEOCALCTIIBENR CONEICTIVITY 


FRACTURED CONDUCTIVITY 


Fi 
les: 


nei 
pel 





Mz 









y the 
10ted 


10ted 


1 one 
‘ured 
th of 
ttern 


odels 


pat- 
>ture 
than 
yper. 


ween 
Il in 


lure 
the 
ting 
red 
)po- 
Sys- 
ere 
tial 


ald 


led 









one. steady-state conditions exist, grav- 
ity cilects are neglected and an infinite 
array of the shown patterns exist. The 
permeability of the fracture is much 
sreater than the permeability of the 
matrix. These assumptions may or may 
not be simulated by field conditions 
and each application should be judged 
on its own merits. 
















Pattern Conductivities. Figure 1 
shows the effect of vertical fracture 
length and orientation on pattern con- 
ductivity. The data are presented for 
three types of vertical fractures. These 
types, A, B and C, are shown on the 
inset of the figure. Note that if no frac- 
tures exist, the conductivity of the 
pattern will be near 0.43. If a vertical 
fracture of Type A exists, it will be 
noted that the conductivity increases 
fairly rapidly as the fracture length 


When the fracture 












+ increases. 


length is equal to 0.2, a conduc- 






tivity of near 0.55 would be expected. 
If the fracture extended 0.4 of the 
pattern length, a conductivity near 
0.65 would result, 


If equal and opposite paralleled 
vertical fractures exist (Type B), it 
will be noted that a fracture of 0.2 
the width of the pattern would result 
in a conductivity near 0.48, It is inter- 
esting to observe that if the fractures 
extended the full width of the pattern 
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EFFECT OF VERTICAL FRACTURE LENGTH AND ORIENTATION 
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FRACTURE LENGTH (4+) 


FIGURE 1—Data are presented for three types of vertical fractures, illustrated as 
Types A, B and C. Note that if no fractures exist, pattern conductivity will be near 0.43. 
If the fractures extend the full width of the pattern, conductivity of the pattern would 
be near 0.74 and 0.67 for Types B and C, respectively. 


(= equal to 1.0) the pattern conduc- 
tivity would be near 0.74. 

In the event a single fracture is 
created perpendicular to flow and the 
opposite well is unfractured, shown as 
Type C, the pattern conductivity 
would be near 0.49 if the fracture 
length were 0.4 the distance a. If the 
vertical fracture extended the full 
width of the pattern, the conductivity 


VERTICALLY FRACTURED PATTERNS 
RIVE F 


PA| 


te * 0.25 FT. 


Seis 








0.6 08 o 


FRACTURE LENGTH (G+) 


FIGURE 2—To obtain a 50 percent increase in pattern conductivity, the dimension- 
less fracture length should be near 0.40, 0.725 and 0.93 for vertical fractures of Type 
A, B and CG, respectively. Note that the maximum increase in pattern conductivity is 
near 70 percent when both wells are fractured perpendicular to flow and near 55 
percent if one well is fractured perpendicular to flow. 





would be near 0.67. It is desirable to 
point out that the conductivities of the 
fractured systems shown are the same 
regardless of which well is the injec- 
tion or the producing well. 

Figure 2 shows the conductivity in- 
crease in vertically fractured patterns. 


The abscissa shows the fracture length, 


L L ‘ 
= Of > and the ordinate shows the 


fractured conductivity divided by the 
unfractured conductivity. The data 
apply for the case of a 10 acre well 
density with well radii of 0.25 feet and 


where the dimension 2 is equal to 
1.5. It is desirable to emphasize from 
this figure that in order to affect a 20 
percent increase in pattern conductiv- 


ity, the fracture length, or a should 
be near 0.15, 0.30 and 0.50 for frac- 
tures of types A, B and C, respectively. 
To obtain a 50 percent increase in pat- 
tern conductivity, the dimensionless 
fracture length should be near 0.40, 
0.725 and 0.93, respectively. If only the 
input or output wells are fractured 
perpendicular to flow, the maximum 
increase in pattern conductivity would 
be near 55 percent. The maximum in- 
crease in pattern conductivity where 
both wells are fractured perpendicular 
to flow is near 70 percent. These data 
apply for the case in which the area 
near the well bore is clean, If a local 
impediment exists near the well bore, 
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IN NIOBRARA COUNTY, WYOMING, the acid-oil emul- generally recommended for pays 50 to 75 feet thick. 
sion used in Acid Petrofrac gives excellent results in the first treatments usually cost less than $3000. Some have resu 
Leo sand at about 5400 feet. 5000 gallons of this emulsion is in 100 bopd production. Payout is often less than ten d 





ACID MAY BE YOUR BEST 
WELL STIMULATION “BUY” 


Inhibited acid has long been one of the most effective 
fluids for stimulating production from oil and gas 
bearing formations. Many thousands of wells have 
been brought in as healthy, high-profit producers 
through its use. Often inexpensive, small-volume acid 
jobs have given outstanding production increases. 


Today, acid is even more effective—because of 
the application techniques and the acid addition 
agents developed through Dowell research. When you 
have a well stimulation problem, it makes sense to 
consider the use of acid first—by itself or in con- 
junction with a fracturing treatment. Acid is proving 
to be the most versatile of all well treating fluids. 


For example, acid is no longer confined to just 
the highly soluble formations like limestone and 
dolomite. Conglomerate, chats and some sandstones 
frequently contain appreciable amounts of soluble 
materials. Dissolving these deposits is often the best 


way to increase permeability and ultimate recovery. 
Also, the highly soluble limestones that senubaiuahe 
required constant attention and frequent reacidizing, 
can now be treated with Retarded Acid to help get 
deeper penetration and extended drainage areas. 


Mud Acid, Stabilized Acid, Silicate Control Acid, 
Channeling Acid, Acid Petrofrac®, Breakdown Acid 
—and a host of other Dowell tailored acid services 
and acid-base fracturing services—are helping unlock 
problem formations that heretofore were unprofitable. 


When faced with a treating problem on either 
a new or an old well, consult your Dowell engineer. 
Let him help you decide on the best treatment. Take 
advantage of the 25 years’ experience of the people 
who first brought acidizing to the oil fields. Call any 
of the 165 Dowell offices and stations in the United 
States and Canada. In Venezuela call United Oilwell 
Service. Dowell Incorporated, Tulsa 1, Oklahoma. 


Services for the oil industry 


A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 


IN RED DEER, CALGARY, CANADA, the highly- 
soluble Sundre Mississippian lime responds well to a 
specially-tailored Dowell acid. Preferred treatment for 
this 9300-foot pay zone is 6000 gallons regular Dowell 
X Acid with agents added to reduce surface tension, 
reduce silicate swelling and prevent emulsions. Treat- 
ment is usually performed down tubing at pressures 
of 2500-4000 psi. 


IN KNOTT COUNTY, KENTUCKY, Stabilized Acid 
—an exclusive Dowell service—has proved successful 
in the Big Lime Field, where many wells have actually 
shown decreased production when treated with other 
acids. Dowell uses 2000 gallons regular acid, followed 
by 2000 gallons of acid containing a special stabilizing 
agent. This relatively low-cost treatment is being 
accepted as standard in the field. 





WE HAVE HESITATED TO SUGGEST... 
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that an oil well might 
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need a downwell compressor instead 


X 
AS\ > . 


of a downwell pump... 
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but we have become increasingly aware of 
the limitations of a single acting displace. 
ment pump for wells that must produce many 
thousand cubic feet of gas along with the 
daily production of oil. Solution... 
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For once, the long, slim shape required of a 
downwell pump worked to our advantage. We 
simply replaced the pull rod with a jong hol- 
low polished rod, and terminated the top of 
the pump barrel with a short packoff barrel 
closely fitted to the hollow rod. Then by 


JL = adding an extra traveling vaive to control 
(} the fluid flow through the hollow rod, we had 
the hybrid we were after—a compounded 
pump that would act as a two stage com- 
pressor on gassy fluids. 
The combination achieved some interesting 
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, 
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» 
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results. With the top of the plunger protected 

from the high pressure fluid in the tubing, 

the pump couldn’t pound fluid. The fluid load 

on the hollow polished rod did the necessary 

‘work of compressing the gas and transferring 
the fluid from the pump barrel to the 
annular chamber on the downstroke, 
and in addition it kept the rods in 
tension. 


We could go on — lower load range on 

the rods meaning lower torque on the 
unit gear box and less horsepower from the 
prime mover. No more gas lock meaning more 
uniform production, less destructive heat 
converted in the pump. But we suggest if 
you are interested in more efficient opera- 
tion than you can obtain from a conventional 
pump in gassy or foamy wells that you get in 
touch with your Oilmaster representative and 
learn all about the 


oilmaster 


RATIO-COMPOUND 
PUMP 


Patents Applied For 
FLUID PACKED PUMP COMPANY, P.O. Box 64 « Los Nietos, California 


Main Office and Plant, Los Nietos, Calif. e Dist. by the National Supply Co., Pittsburgh, Pc. Export: The National Supply Co., Inc., 
Export Division, 600 Fifth Avenue, New York e Co-Distributors: Union Supply Store, Beacon Supply Co., Industrial Supply Co. 











increases in pattern conductivity be- 
yond those shown would be expected. 
Discussion and Conclusions. Elec- 
trical conductivity measurements have 
been made to estimate the effect of 
vertical fractures on the conductivity 
of the line-drive pattern. It is shown 
that the creation of vertical fractures 
near 50 percent of the pattern length 
or width may result in conductivity in- 










Dual gas lift 
installations 





Continued 
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casing pressures. Three pen recorders 
should be installed on all dual wells 
being gas lifted to record both tubing 
and injection pressures, The recorder 
gives the operator a daily record of 
his gas lift installation. 

Couplings on upset tubing can be 
turned down to increase clearance. 
Two-inch upset couplings can be 
turned down to 2.910-inch O.D. and 
1%4-inch upset couplings to 234-inch 
O.D. without reducing tensile strength. 
To assure passage of the second string, 
couplings must be beveled on one 
string if neither has a streamlined 
joint. 

A latching device which requires 
rotation to release the short tubing 
string from the upper packer cannot 
be used with nonconcentric mandrels. 

If each zone has low bottom hole 
pressure, the casing annulus can be 
unloaded through one string of valves. 
Only one string must be valved from 
the surface. The top valve on the 
other string can be located at the 
static fluid level of the zone to be 
lifted. The bottom retrievable flow 
valve is left out of the mandrel in the 
string not valved to the surface. When 
the annulus is unloaded, the fluid 
level will drop in both strings and the 
retrievable flow valve installed. The 
string not valved to the surface can 
be unloaded by swabbing if retriev- 
able equipment is not used. 

An operator seldom has sufficiently 
accurate well data for a perfect initial 
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Can vertical fractures help? ... here are conclusions... 





creases from near 20 to 65 percent, de- 
pending on the type and orientation of 
the vertical fracture. It is pointed out 
that the creation of vertical fratures 
perpendicular to flow may result in a 
pattern conductivity increase by a 
maximum of 55 percent-if only the in- 
put or output wells are fractured and 
only 70 percent if both wells are frac- 


tured. 
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Proper equipment selection, correct 
operating techniques . . . prime considera- 


tions for duals 


design. If the flow valve design does 
not operate properly, both tubing and 
injection casing pressures should be 
recorded with both zones lifting si- 
multaneously. 

Each zone should then be tested 
independently with the other zone 
shut-in. Operating pressures and gas 
requirements for each zone can be 
determined for the desired rate of pro- 
duction. A test is being conducted 
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on the dual gas lift well shown in 
Figure 11, using a three pen pressure 
recorder. With this information, the 
valve installation can be redesigned 
for more efficient lifting of both zones 
with a common injection gas source. 
As previously discussed, retrievable 
flow valves facilitate a rapid and in- 
expensive valve design change. 


Conclusions. The types of dual valve 
installations which should be em- 
ployed for wells with varying produc- 
ing characteristics have been recom- 
mended. Specific valve design for a 
particular well was not included since 
valve spacing for gas lifting each zone 
must be based on actual well data 
and available injection pressure. No 
“pat” valve spacing or flow valve op- 
erating pressures can be given for 
fluid operated, intermittent or con- 
tinuous flow gas lift design that is ap- 
plicable to all wells. Since reservoir 
conditions generally do not remain 
constant, wire line retrievable gas lift 
valves are desirable to assure satisfac- 
tory operation for the depletion of 
both zones of a dual. 
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By Daniel E. Fitzgerald 
Petroleum Engineering and Management Corporation 


THE INCREASED cost of finding oil 
m the U. S. has made it imperative 
that once oil is discovered it must be 
produced in the most efficient man- 
ner. The first and most vital step in 
producing oil is completing the well. 
Reservoir conditions should control 
the general method of completion. 

There are two general reservoir 
conditions to be considered: Primar- 
ily, the producing or drive mechanism 
and secondarily, the formation char- 


The basic producing mechanisms 


2. Gas expansion (gas cap) drive 


WORLD OIL 


FIGURE 1—A theoretical structure with a gas-oil and water-oil contact. It was possible 
to evaluate the structure as a combination gas and water drive reservoir after drilling 


Reservoir conditions control 
well completion practices 





The primary producing life of a reservoir can be 
extended if the completion program for each well is based 
on a study of the reservoir’s producing mechanism and 
formation characteristics. 


4, Combinations of above drives 

The basic formation characteristics 
are: 

1. Porosity and permeability 

2. Oil and water saturation 

3. Rock composition 

The first duty of the completion 
engineer is to determine what type 
of producing mechanism is present, 
and what are the formation charac- 
teristics. In a development well this 
is usually not very difficult because 
much information is available, includ- 
ing production history. A wildcat or 
outpost well presents a problem. This 
problem is best solved by using cores, 
electric logs, drill stem tests, drilling 
samples, structural position and 


knowledge of the same formation in 
wells in the area. These tools are gen- 
erally effective. The interpretation of 
cores and electric logs has made huge 
strides in the past decade, but neither 
of these methods are infallible and 
experience must be an essential part 
of the evaluation. 


Figure 1 represents a theoretical 
structure with a gas-oil contact and 
a water-oil contact. Well B was drilled 
first. It was stopped in the gas zone 
and considered a gas well. Well A 
was drilled into the oil zone and con- 
sidered an oil well in a gas expansion 
reservoir. Well C was drilled into 
water and plugged back. It proved 
that the reservoir had a combination 
gas and water drive, This illustrates 
the confusion that can exist about a 
given reservoir and its drive mecha- 
nism. 


Figure 2 represents the same struc- 
ture after all the wells have produced 
for some time and reservoir starts to 
deplete. Water will invade the oil 
zone and oil will invade the gas zone. 
The high rate of flow around the bore 
hole will cause the water, oil, and gas 
to cone before the general contact 
reaches the bore hole. This coning 
effect is a major problem when com- 
pleting wells in a gas expansion drive 
or water drive reservoir. 


Figure 3 represents a solution drive 
reservoir in a lenticular sand. The 
reservoir has been produced for some 
time, and the reservoir pressure has 
dropped below the saturation pres- 
sure. This releases gas from solution 
and creates a secondary gas cap. The 
operator of well B faces having his 
production severely curtailed because 
of a high gas-oil ratio, while the oper- 
ator of well A is not affected. 

Basic formation characteristics 
usually have more effect on the ad- 
visability of completing a well-than 
on the manner in which a well is 
completed. 

Porosity has a minor effect on the 
manner of completion. If porosity is 
so low that the well appears marginal, 
completion costs should be held to a 
minimum consistent with sound prac- 
tice. 

Permeability has a major effect on 
the completion, particularly formation 
fracturing. Wells encountering forma- 
tions that were once considered too 
tight to produce are now being frac- 
tured into good wells. The minimum 
permeability for successful fracture 
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FIGURE 2—A gas water drive reservoir with depletion shown in the initial stage. 
Coning of water, oil and gas into each well bore is occurring before the general contact 


reaches the well. Coning is due to the high rate of flow around the well bore. 
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FIGURE 3—A solution drive reservoir in a lenticular sand. Reservoir pressure has 
dropped below the saturation pressure after producing the reservoir and gas released 
from the solution has created a secondary gas cap. Well “B” will be affected by a high 
gas-oil ratio. 


treatment is now considered about 
0.1 millidarcy. The maximum per- 
meability for successful fracture 
treatment is, in most cases, considered 
about 100 millidarcys. Of course, if 
there is serious blocking around the 
well bore, fracture treatment will be 
effective in formations with a per- 
meability much greater than 100 mil- 
lidarcys. 

Knowledge of the oil and water 
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saturation is useful in the completion 
attempt as a guide to show well loca- 
tion in relation to a possible water-oil 
or gas-oil contact. 

Rock composition has a vital effect 
on completions. Solubility of the for- 
mation is one of the chief factors used 
in determining whether acid, oil, or 
water should be the treating or frac- 
turing agent. Also, rock composition 
affects the degree of formation dam- 


age by drilling muds and cement 
Formations containing quantities ¢ 
shale, clay, bentonite and other sin. 
ilar materials are particularly subjeq 
to mud and cement damage. 


Water Drive Reservoir Comple. 
tions. For many years the most com. 
mon method for well completion in 
water drive reservoirs has been to se 
pipe on top of the pay zone and drill 
only a short distance into the pay, 
Those wells drilled through the ol 
into water were completed by setting 
casing through the pay zone and per. 
forating. Most prudent operators did 
not drill down to water if they could 
possibly avoid it. However, improve. 
ment in cements, cementing methods 
and squeeze jobs have removed most 
of the fears of drilling into water, In 
most cases, good business and engi- 
neering sense indicates that a wildcat 
discovery should be drilled into the 
water in order to evaluate surround- 
ing acreage and the reservoir. If the 
drilling of one dry development well 
can be averted, it will more than 
make up for any squeeze job or reme- 
dial work that may be necessary due 
to water problems. 

Where the oil zone is thick enough, 
many development wells are now 
being completed by setting pipe a 
considerable distance into the oil zone. 
The idea behind this method is that 
when water coning becomes a prob- 
lem, a cement retainer can be set in 
the bottom of the pipe, the bottom 
of the pay zone squeezed and _ the 
upper zone perforated. Squeezing the 
bottom section of the pay zone re- 
duces the ability of the water to cone 
to the upper perforations. 

Formation fracturing at present is 
not normally recommended for wells 
in water drive reservoirs. However, 
research is being conducted by many 
companies into controlled formation 
fracturing. How far back into the for- 
mation the fracture will be controlled 
is a problem. If research and field 
trials demonstrate that fractures can 
be controlled the entire length, en- 
tirely different methods of completion 
can be used. 

The day may come when standard 
completion practice in a water drive 
reservoir will be: 

@ Drill and set pipe through the oil 
zone and into the water zone. 

© Perforate and control squeeze at the 
water-oil contact. 

© Perforate and control fracture near 
the top of the oil zone. 
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This completion method would pro- 
vide maximum protection against the 
coning of water. 

Casing, tubing and pumping instal- 
lations should be of sufficient size 
that large volumes of water can be 
produced. Regardless of the comple- 
tion method, a great quantity of water 
must be produced before the reservoir 
is depleted to the economic limit. 

Basic formation characteristics con- 
trol such items as well stimulation and 
protection of the formation from dele- 
terious substances. Due to the unpre- 
dictable nature of formation fractur- 
ing and acidizing, well treatments, as 
now handled, should be held to a 
minimum size. These treatments 
should normally be attempted to re- 
move any block around the well bore 
rather than increasing the drainage 
area, Acid, in particular, should be 
handled with care because of its abil- 
ity to attack cement and cause chan- 
neling along the pipe. 

Since well stimulation treatments 
should be held down in size, prudent 
operators must pay careful attention 
to see that the drilling mud does as 
little damage as posible to the forma- 
tion. Low water loss mud, such as an 
oil base mud, helps reduce formation 
damage. If cement is detrimental to 
the formation to a marked degree, a 
packer shoe on the bottom of the long 
string should be used to prevent ce- 
ment from reaching the formation. 

















































Structure, of course, is vital in 
water drive reservoirs. Well stimula- 
tion treatments in relatively high wells 
do not have the immediate danger of 
bringing in water as in low wells. 
However, the same caution should be 
used as in low wells because excessive 
treatment can greatly reduce the re- 
coverable oil by creating channels for 
the water to follow as the water table 
rises, 

Producing a water drive reservoir 
will naturally cause the water table 
to rise. This is even desirable, since 
it will flush out the oil as it rises. A 
soundly engineered completion can 
only help to prevent the water coning 
ahead of an advancing water table. 


























Gas Expansion Reservoir Comple- 
tions. Gas expansion reservoirs have 
similar completion problems to those 
in water drive reservoirs. The danger 
lies in gas on top of the oil rather 
than in water at the base of the oil. 
The recommended method of comple- 
tion is to drill and set pipe through 
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the gas zone and into the oil zone as 
far as possible. 

Perforations are normally better 
than open hole because they allow 
better control of remedial work. If 
the oil zone is thick, perforations can 
be placed some distance from the base 
of the oil zone. When gas becomes a 
problem these perforations should be 
squeezed, and the base of the oil zone 
perforated. 

Formation fracturing has about the 
same drawbacks in gas expansion res- 
ervoirs as in water drive reservoirs. 
Until control of formation fracturing 
is mastered, the more conventional 
methods and precautions should be 
used. 

Casing and tubing need to be only 
of sufficient size to facilitate work- 
overs and remedial operations. If the 
reservoir is properly handled—gas cap 
not blown off—the wells may flow 
their entire productive life. 


Basic formation characteristics af- 
fect completions about the same as in 
water drive reservoirs. Formations that 
are particularly subject to mud and 
cement damage should be handled 
with care, so that stimulation treat- 
ments can be kept small. 

If the structure is such that the oil 
zone is thick, a large acid or fracture 
treatment near the base of the zone 
does not present immediate danger of 
gas channeling. However, the amount 
of recoverable oil will be reduced if 
the treatment channels upward. 

Proper production of the reservoir 
will permit the gas cap to expand 
and sweep the oil zone. Any well that 
is completed so it will deplete the gas 
cap and draw oil into the gas cap is 
a poor economic venture. A large por- 
tion of the oil drawn into the gas cap, 
roughly one third, cannot be recov- 
ered by present production methods. 


Gas Solution Reservoir Comple- 
tions. Completions in this type of 
reservoir present the fewest comple- 
tion problems particularly since the 
introduction of formation fracturing. 
The pay zone normally should be 
completely drilled. Casing can either 
be set on top of the pay or set through 
and perforated. The economy of set- 
ting on top of the pay has to be bal- 
anced against the improved control 
given by perforations in fracturing and 
other operations. In deeper wells the 
improved control usually outweighs 
any saving made by setting on top. 
Gas solution drive is normally about 
one half as efficient as gas expansion 





drive and one third as efficient as 
water drive. The danger of gas or 
water channeling is not present. For 
these reasons a gas solution drive res- 
ervoir is ideal for formation fractur- 
ing. 

Fracture treatments should be de- 
signed to remove any block around the 
well bore to extend the drainage pat- 
tern and to frac into a better section 
of the reservoir if possible. By remov- 
ing any blocking and extending the 
drainage pattern more oil will be 
produced in the primary phase. 

If the reservoir is scheduled for 
secondary recovery caution should be 
used in regard to large fracture treat- 
ments. Long fracture channels can 
reduce the amount of recoverable oil. 
However, small to medium fracture 
treatments in water floods have sel- 
dom caused any serious reduction in 
recoverable oil. 

Basic reservoir characteristics once 
again affect well stimulation treat- 
ment and damage by mud or cement. 
In most cases where the formation 
is going to be treated, damage from 
mud or cement is not of great con- 
cern. But in formations that contain 
clay or bentonite, it is possible to 
push the blocking material ahead of 
the treating material and create a 
block at the end of the fracture. Ex- 
perience in various formations is nec- 
essary to evaluate the possibilities of 
ineffectiveness. 

In formations containing lime or 
dolomite which is acid soluble, acid 
frac as well as straight acid treatments 
have proved successful. If there is 
danger of a poor cement job on the 
casing, a retarded acid should be used 
to prevent channeling. 

Large reservoirs with considerable 
structural relief will release gas and 
form a secondary gas cap when pro- 
duced for an extended length of time, 
as shown in Figure 3. Wells which 
are high structurally in such a reser- 
voir should be completed near the 
bottom of the pay zone to prevent 
expensive remedial work or curtail- 
ment of production due to excessive 
gas. 


Combination Drive Reservoirs. 
The most important type of combina- 
tion drive reservoir is the gas expan- 
sion-water drive reservoir, In other 
types of combination drive reservoirs 
(gas expansion-gas solution drive and 
gas solution-water drive) the gas ex- 
pansion or water drive is only par- 

Continued on Page 185 
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This drawing is reprinted from Page 196 April, 1958, WORLD OIL. The color portion of this composite 
electric log and generalized geologic section was inadvertently misaligned in the printing process. This cor- 
rected page should be substituted in the article “Seeligson Unit Formed for Secondary Recovery.” 
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FIGURE 4—Composite electric log and generalized cross Kleberg County line and includes only those zones above 
section of the Seeligson field. This drawing illustrates how Zone 20C4. The Humble area may cooperate on repressuring 
the unitized portion of the field is cut-off at the Jim Wells- and the deep zones may be added to the unit at a later date. 
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of gas reserves. 


THE PRELIMINARY appraisal of gas 
prospects is simplified by a graphical 
short-cut based on a combination of 
engineering calculations and statisti- 
cal averages for Alberta gas fields. By 
relating gas reserves to depth, the esti- 
mate can be determined directly from 
a chart, bypassing all formulas and 
calculations. A few simple corrections 
can be applied to adjust the estimate 
to the expected reservoir conditions. 

For estimates in areas outside Al- 
berta the chart will provide reason- 
ably accurate results, provided certain 
precautions are observed. 

Reserve estimates play an impor- 
tant role in oil and gas exploration 
long before reservoir specialists are 
called in to give their expert opinion. 
In the appraisal of a geological play, 
wildcat prospect or new discovery, 
geologists must have some means of 
judging the economic merits, and usu- 
ally the first step is to make an esti- 
mate of recoverable reserves. 

When dealing with a gas prospect, 
the procedure of calculating reserves 
is a routine matter, provided suffi- 
cient reservoir data are available. 
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SURFACE 
FIGURE 1—Deviation from the ideal gas law. 


RESERVOIR 
FIGURE 2—Recoverable gas and reservoir loss. 





A graphical short-cut for gas appraisals 


This chart method will give reasonably accurate results for a quick estimate 


By R. P. Schoemaker, Tennessee Gas Transmission Company, Calgary, Alberta 


However, in wildcat or semi-wildcat 
appraisals data are usually scarce or 
not available, and reserve estimates 
depend largely on a combination of 
statistical averages and guesswork. 
This procedure is generally not too 
satisfactory, since lack of time often 
does not permit detailed statistical 
studies for every prospect that comes 
along. 

The purpose of this paper is to pro- 
vide a graphical short-cut in the form 
of a chart for estimating gas reserves. 
This chart is based on engineering 
calculations applied to statistical aver- 
ages for Alberta gas fields. By relating 
gas reserves to depth the correct esti- 
mate can be determined directly from 
the chart, bypassing all formulas and 
calculations. 

It is obvious that a chart based on 
averages from widely scattered fields 
will not give a perfect fit for all in- 
dividual gas reservoirs. Nevertheless, 
with a few simple corrections supris- 
ingly accurate results can be obtained. 


Fundamentals of Gas Calcula- 
tions. Gas may exist at any tempera- 
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ture and pressure, but the quantity is 
always expressed as the volume it will 
occupy when it reaches the ultimate 
consumer, at atmospheric pressure 
and 60° F. In Alberta the average 
barometric pressure is 29.30 inches of 
mercury, or 14.4 psia. This is the offi- 
cial base pressure for all gas calcula- 
tions. Elsewhere a base pressure of 
14.7 psi is commonly used. 

All gas calculations are based on 
converting gas volumes from reservoir 
temperature and pressure to standard 
conditions. This involves expansion 
and cooling, which is governed by 
Boyle’s and Charles’ laws for ideal 
gases, with certain corrections for the 
deviation from the ideal gas laws. In 
general, the following relationships 
are valid for pressure (P), volume 
(V) and temperature (T). 


At constant temperature 
(T:= Ts): P: Vi= P2 V2 (1) 
At constant pressure 
V: T: 


(Pi=P2) iy = 4 (2) 


When both temperature and pres- 
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FIGURE 3—Production and pressure loss. 


sure are different, equation (1) and 
(2) are combined in 


(3) 


The behavior of actual gases devi- 
ates from the ideal gas equation given 
under (3). The deviation becomes 
progressively greater as pressure in- 
creases and a correction is introduced 
by adding a compressibility factor to 





the ideal gas equation. When natur 
gas is changed from reservoir cond. 
tions to standard conditions, the vo. 
ume occupied is greater than accor. 
ing to the ideal gas laws, as illustrate 
in Figure 1. Ignoring the deviatiq 
from the ideal gas laws will therefor 
result in underestimating the gas r. 
serves. For the average gas field iy 
Alberta the error is in the order ¢ 
20 percent, but under extreme cond. 
tions it may be as high as 60 percent 


The conversion of natural gas vol. 
umes from reservoir to standard con 
ditions is expressed in the following 
relationship: 


520 Py 
Ve=Vi XG60-+t, % 144xz |! 





Vs = Volume in cu. ft. at 14.4 psia 
and 60° F. 

V, = Net void space in reservoir in cu, 
ft. This is determined by area, 
thickness, porosity and water sut- 
uration of the reservoir. 

520 = Standard temperature in degre 
Absolute (460-+ 60° F.). 

tr = Reservoir temperature in degree 
Fahrenheit. 

P, = Reservoir pressure in psi-absolut: 

(gage pressure ++ 14.4 psi). 
14.4 = Atmospheric presure psia. 
Z = Compressibility factor. 
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FIGURE 4—Alberta gas fields: pressure gradient. 
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he compressibility factor applied 
to Alberta gases varies from 0.99 to 
0.73, depending on pressure, tempera- 
ture and gas composition. The com- 
pressibility factor can be determined 
from the critical properties of the gas 
if pressure and temperature are given. 
When the gas analysis is not available 
to determine the critical properties a 
close approximation can be made 
from the gas gravity by using statisti- 
cal averages of gravity versus critical 
temperature and pressure. 


Construction of the Evaluation 
Chart. The following three factors, 
pressure, temperature and specific 
gravity, are required in order to relate 
gas reserves to depth. 


The first two are used directly in 
the volumetric equation, and the com- 
bination of all three is necessary to 
determine the compressibility factor 
at various depths. A fourth quantity, 
the net reservoir volume, was taken 
at an arbitrary constant of one acre- 
foot at 20 percent porosity and 20 
percent connate water, or 6970 cubic 
feet. A simple correction, discussed 
later, can be made for other porosity 
and water saturation values. 


The statistical averages for Alberta 
gas fields are shown in the pressure 
gradient, Figure 4; the temperature 
gradient, Figure 5; and the depth 
versus specific gravity curve, Figure 6. 
The average values between depths of 
1500 feet and 9000 feet were used to 
calculate the standard volume of gas- 
in-place at 500 foot intervals. This 
resulted in the curve “initial” gas-in- 
place on the evaluation chart, Fig- 
ure 7, 


Recoverable Reserves and Aban- 
donment Pressure. It has been as- 
sumed for the evaluation chart that 
gas is produced by expansion only 
and that the original void volume is 
not changed, as would be the case 
in a water-drive reservoir. At termi- 
nal conditions, or abandonment, a 
certain quantity of gas remains in the 
reservoir and the recoverable gas is 
therefore determined by the differ- 
ence between gas-in-place at initial 
and terminal conditions. 


The recoverable reserves per acre- 
foot for an average reservoir at 5000 
foot depth, with 20 percent porosity 
and 20 percent water saturation, are 
shown in Figure 2. The rule-of-thumb 
for approximating the terminal pres- 
sure in psia is to take 0.05 by depth 
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The design principle of three con- 
centric, free-fitting tubes which use 
the well fluid to effect the plunger 
seal makes this special insert pump 
especially efficient in wells with ex 
cessive float sand, dirty fluid, or high 
bottom hole temperatures that would 
Cause conventional pumps to stick 

The plunger is free-falling, which 
allows a greater strokes-per-minute 
rate without being hard on the rods 
To compensate for the loose plunger 
10n Tluld Is 


directed into the annular space be 


fit, part of the product 
tween the barrel tube and the outer 
traveling tube and used as the seal 
ing medium H-F 3-Tube pumps are 
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ing standard balls and seats. Either 
regular or on-and-off types are avail 
able in 2” x 144’, 24%” x 134” and 
4” x 3%” sizes to 25’ lengths 
For hard-to-pump wells — or asa 
good, all-around pump for average 
wells — you can depend upon this 
pump to make good production with 
out frequent pulling jobs. Ask your 
supply store, or write to us for de 
scriptive bulletin. Harbison-Fischer 
Mfg. Co., P. 0. Box 127, Fort Worth. 
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... determining when compression is needed 
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FIGURE 5—Alberta gas fields: temperature gradient. 


in feet; for 5000 feet the terminal 
pressure is therefore 250 psia, as 
shown in Figure 2. This rule-of- 
thumb was used to plot the “terminal” 
curve on the evaluation chart. The 
recoverable reserves per acre-foot are 
thus found by subtracting the termi- 
nal values from the initial values 
found on the chart for a given depth. 


It should be noted that the termi- 
nal pressure is determined by a great 
many factors. The quality (deliver- 
ability) of the reservoir at the bore 
hole and the minimum economic pro- 
duction may very well result in a 
higher or lower terminal pressure. 
The Conservation Board has avoided 
the rule-of-thumb generalization and 
computes the gas remaining in the 
reservoir as a percentage of the initial 
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gas-in-place on the following scale: 


Loss in % initial 
gas-in-place 
10% 

15% 

20% 

25% 


Sand thickness 
over 15 ft. 
10-15 ft. 
5-10 ft. 

O- 5 ft. 


This estimate may be used in lieu 
of the terminal value given on the 
chart. 


Compression. The production for 
most reservoirs is in two stages. The 
first stage is the natural depletion; 
that is, the formation pressure is suf- 
ficient to deliver the gas at pipe line 
pressure without additional compres- 
sion. The second, or compression, 


225 


stage begins when the formation preg. 
sure has declined to the point where 
gas delivery under natural depletion 
is insufficient. 

The passage of gas from the for. 
mation to the delivery point at the 
pipe line is accompanied by a con- 
tinuous pressure loss, as shown in Fig. 
ure 3. By way of example, the “aver. 
age” values for an “average” well, 
producing from 5000 feet, would be 
as follows: the delivery of the pipe 
line requires a pressure (Py) of 850 
psig, or an absolute pressure of 864 
psi. To overcome the friction between 
wellhead and delivery point the well- 
head pressure (Py) should be 900 psia 
or over. From the appropriate tables 
and charts it can be determined that 
for a gas flow of 1000 MCF/day, the 
friction losses in the tubing and the 
weight of the moving gas column ac- 
count for 130 psi. This brings the 
pressure at the sandface (P;) to 1030 
psia. A further calculation from back 
pressure data shows that a formation 
pressure of 1070 to 1100 psia would 
be required to maintain a flow of 1000 
MCF/day. If the formation pressure 
declines below this level compression 
is needed to deliver gas at pipe line 
pressure. 

A similar procedure is followed for 
estimating the terminal or abandon- 
ment pressure. In the example given 
above the minimum well head pres- 
sure (Py) is 50 psia, which is slightly 
higher than the intake pressure of the 
compressor. Calculations show that 
for a flow of 350 MCF /day the forma- 
tion pressure (Py) should be 250 psia. 

This is the same value as estimated 
with the rule-of-thumb of 0.05 by 
depth in feet. The actual abandon- 
ment pressure will be determined by 
the balance between daily income and 
operating cost. 

On the evaluation chart, Figure 7, 
the middle curve shows the remaining 
gas-in-place at the end of the natural 
depletion stage, For the preliminary 
appraisal this value is not too signifi- 
cant, but it is still of interest as addi- 
tional information. 


Use of the Evaluation Chart. The 
gas-in-place curves on the chart in 
Figure 7 are calculated for a porosity 
of 20 percent and a connate water of 
20 percent. This only applies to cer- 
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Horizontal radiators are cooled by hydraulic motor driven fans 
powered by pumps V-belted to sheaves on the end of each engine 
crankshaft. 


PACKAGED COMPRESSORS 
STORE WINTER'S RESERVE 
GAS SUPPLY FOR ST. LOUIS 


LOWEST COST PER HORSEPOWER INSTALLED 


PACKAGED 
COMPRESSOR PLANTS 


Pickaged Compressors are just one of the many products manu- 
fectured by Beaird for the petroleum and petrochemical industries. 
When you are in the market for new equipment or assistance in 
d. veloping a specialized product . . . contact Beaird for a qualified 
@.praisal or quotation. 





Laclede Gas Company's Gas Storage Project—equipped with three Beaird-Ingersoll-Rand 660 h.p. 12SVG 
packaged compressors. Units have Young radiators with gas, lubricating oil and engine water cooling 
sections. Other Beaird compressors from 120 to 660 h.p. 


In one of the largest and most successful projects of its type, Laclede 
Gas Company of St. Louis is pumping billions of cubic feet of nat- 
ural gas into sandstone that never held gas before. This additional 
supply will meet peak load demands enabling the company to heat 
additional thousands of St. Louis homes this winter. 


Three Beaird-Ingersoll-Rand 660 h.p. 12SVG packaged compressors 
are taking up to 16 MMcfd, delivered by pipeline from Louisiana, 
compressing it through two stages from 50 to 125 psi.suction to 655 
psi. discharge. The gas is injected down 1400-1500 foot wells into a 
natural sandstone reservoir bed. 


Gas interstage and after cooling is provided in sections of the hori- 
zontal radiators mounted outside the compressor building. Use of 
electric motors to drive auxiliary equipment has been eliminated 
wherever possible. Pumps for engine cooling water, lubricating oil 
and radiator hydraulic fan motors are all driven off the compressor. 


THE J. B. BEAIRD COMPANY, INC. 


Shreveport, Louisiana 
A Subsidiary of American Machine & Foundry Company 


SHREVEPORT, LOUISIANA ©« Sales Offices: Dallas, Houston, Corpus Christi and 
Midland, Texas * New Orleans, Louisiana « Tulsa, Oklahoma ¢ Denver, Colorado 
Los Angeles, California, and Cie. Ingersoll-Rand, Paris, France. 

BEAIRD INTERNATIONAL, INC. 

a LOUISIANA © Sales Offices: Calgary, Alberta, Canada * Caracas, 
enezuela. 





in charge 
of public relations 


— 





Actually every Dowell man is a “VP in charge of public 
relations.” He's in charge of doing his job right, but with 
attention to the details that mean your job is done better. 

He's off his truck and on the ground at the well site, 
enthusiastic to help the operator get going. You'll find him 
lending a helping hand at every turn. When the job 

for which Dowell has been called is complete, his job 
goes on... to see that details are buttoned up on the 
location, efficiently and safely. On the drive back to the station, 
the Dowell man observes highway safety rules, of course, 
but goes the step further to extend courtesy and thoughtfulness 
to all on the road. These details, small, perhaps, like 
closing the farmer's gate, are as important to an economical, 
well-run operation as the typical Dowell thoroughness. 
You get what you expect from Dowell—and more. 
Dowell Incorporated, Tulsa 1, Oklahoma. 


A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 





tain sand reservoirs and a volume cor- 
rection is needed for other reservoir 
conditions. The expected porosity and 
water saturation can be estimated 
from electric logs and known average 
values characteristic for the horizon. 
The net reservoir volume is deter- 
mined by the product of porosity by 
(1—connate water), and the correc- 
tion is therefore a simple ratio be- 
tween estimated product and the 
standard product. For example, con- 
sider a carbonate reservoir that has a 
porosity of 8 percent and a water sat- 
uration of 15 percent. At 5000 feet 
the chart shows 920 MCF per acre- 
foot gas-in-place. The correct value is: 


0.08 1—0.15 
0.28 ‘ i— Cy xX 920 = 390 MCF 





The volume correction should be 
applied to all three gas-in-place read- 
ings from the chart: initial, compres- 
sion and terminal. 


The average gas-in-place curves 
were derived from the average pres- 
sure gradient, Figure 4. It is evident 
from the scattering of points on the 
graph that in a number of reservoirs 
the pressure will be higher or lower 
than the gradient. An adjustment is 
therefore necessary to obtain the cor- 
rect estimate. This again is obtained 
from a simple ratio between actual 
and gradient pressures. Drillstem test 
shut-in pressures usually provide a 
good approximation of the actual for- 
mation pressure. In the example 
above, the gas-in-place of 390 MCF 
is based on a reservoir pressure of 
1750 psia, taken from the pressure 
gradient, Figure 4. If drillstem test 
data indicated a shut-in pressure of 
2010 psia; the corrected estimate is 
therefore: 


2010 
1750 * 390 = 448 MCF 


Further refinements could be made 
by temperature and compressibility 
corrections. However, this would add 
little to the accuracy of the estimate 
and would also defeat the purpose of 
this graphical short-cut. 


A practical example of the com- 
plete procedure is given in the follow- 
ing estimate for a Blairmore sand: 


a. Basic data 
Depth 
Porosity 
Connate water 
DST shut-in 


4500 ft. 
23% (M-log) 
20% (E-log) 
1470 psia 
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... how to use evaluation chart 
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SPECIFIC GRAVITY OF GAS (AIR=1.0) 


FIGURE 6—Specific gravity vs. depth for non-associated gases. 


b. From Evaluation Chart and pressure 
gradient: 


822 MCF /acre-foot 
543 MCF /acre-foot 
105 MCF /acre-foot 
1550 psia 


GIP, initial 
GIP, compr. 
GIP, terminal 
Pressure 


c. Pressure correction (for initial GIP 
only): 


147 
S50 X 822 = 780 MCF/acre-foot 


d, Volume correction: 


0.23 X 0.80 


0.20 x 0.80 ~ 1:19 


Correct estimate of gas-in-place: 


Initial 
1.15 & 780 = 896 MCF/acre-foot 


Compr. 
1.15 X 543 = 624 MCF/acre-foot 


Terminal 
1.15 K 105 = 121 MCF /acre-foot 


Recoverable gas 
= 775 MCF /acre-foot 


if the Chart Appears Incorrect. In 
the example, the actual estimate, using 
the classical method and detailed res- 
ervoir data, came to 885 MCF/acre- 
foot gas-in-place, which is close to the 
graphical short-cut. However, from 
time to time the reader may come 
across Official estimates that depart 
radically from the values given by the 
evaluation chart. This may shake his 
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Precautions required to reap full advantage... 
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confidence in the graphical short-cut. 
It should be remembered, however, 
that even the experts often do not 
agree among themselves. An interest- 
ing example, taken from three inde- 
pendent submissions at a gas hearing, 
is shown in Table 1, together with the 
values obtained from the evaluation 
chart. 


Reserve Estimates for Areas Out- 
side Alberta. The graphical short- 
cut is based on average conditions 
prevailing in Alberta. If the method 
is used within this area, the pressure 
and volume corrections will generally 
suffice to give reasonably accurate 
results. Outside Alberta the pressure, 
temperature and specific gravity gra- 
dients may be entirely different and 
estimates based on the evaluation 
chart are bound to be less reliable. 
Nevertheless, if no other methods are 
available, or a quick estimate is essen- 
tial, the chart can be used to advan- 
tage, provided certain precautions are 
observed. 

In addition to the standard correc- 
tions for pressure and volume, a third 
correction is required to adjust the 
estimate to the prevailing base pres- 
sure. The evaluation chart was con- 
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GAS-IN-PLACE IN MCF PER ACRE-FOOT (14.4 psia & 60°F) 
FIGURE 7—Chart for estimating gas-in-place vs. depth. 
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TABLE eo Pc age se. og esti- structed using a base pressure of 14.@value o 
mate from the evaluation chart and engi- . . : 

neering estimates from three independent pasa. The adjustment to any othe r basgwill be 

sources. pressure is made by multiplying alflow. T 

BASIC DATA: (Depth 8500 feet, Porosity 6%, Connate gas-in-place values by the ratio be tended 

water 20%)* tween 14.4 and the new base pressureffas a c¢ 

For example, in British Columbia th@ To i 

mene | | Kt Ot HE... base pressure is 14.73 psia, the corfone ca 

Pressures, psia...... 2900 | 3100 | 3710 | 3170 (, ent) j i F 

Temperature, *f-.| “70 | “iss | ao | 10 (gradient) rection factor for the area is thereforqwas aj 

GIP, MCF/acre-ft...| 534 | 406] 480 0.978. Colum 

Variations in temperature and speqis shov 

7 ; + + . . . 

\ dpe adjusted to net reservoir volume for com- cific gravity have been ignored thus the are 
the Al 
sults si 

TABLE 2—The evaluation chart applied to British Columbia gas fields. A comparison idee 4 
between estimated and calculated reserves. 
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ar, since the possible error is insigni- 
icant in any preliminary estimate. 
owever, if the chart is used in areas 
putside Alberta the difference between 
e actual values and the gradients in 
omfFicures 5 and 6 could be so great that 

e error can no longer be ignored. 
Is a precaution these differences 
thould be checked to ascertain 

hether or not the chart will over- 
stimate or underestimate the re- 
kerves, In general the following rules 
ppply: 
om 1. If the estimated temperature, 
Figure 5, is lower than the actual 
emperature the gas-in-place estimate 
ill be too high and vice versa. How- 
ever, the tolerance is quite great. For 
mdifferences of + 10°F. the error is still 
less than 2 percent. The error increases 
to about 5 percent when the difference 
OO <= 30°F . 

2. If the estimated specific gravity, 
Figure 6, is lower than the actual 
‘Wpecific gravity, the gas-in-place esti- 

mate will be too low, the opposite 

effect of the temperature difference. 
) As an approximate guide the percent- 
age over- or underestimation, ex- 
pressed as a decimal fraction, can be 
considered equal to the difference in 
specific gravity. If the estimated spe- 
cific gravity is 0.63 against an actual 
‘value of 0.66, the gas-in-place estimate 
@will be approximately 3 percent too 
low. This rule-of-thumb is only in- 
tended as a general yardstick and not 
as a correction of the estimate. 

To illustrate the degree of accuracy 
one can expect, the evaluation chart 
@was applied to gas fields in British 
Columbia. A sampling of the results 
is shown in Table 2. The gradients in 
\ugithe area are sufficiently different from 
the Alberta averages to make the re- 
sults significant, Most of the estimates 
were within 4 percent of the calcu- 
lated reserves. However, a few isolated 
variations in temperature and specific 
» |gravity resulted in errors up to 11 
~ | percent. 

It should be noted that the wider 
application of the evaluation chart was 
restricted to areas in the immediate 
vicinity of Alberta. Elsewhere on the 
continent the subsurface conditions 
might be greatly different from the 
average values used in the construc- 
tion of the chart. Under those circum- 
stances the short-cut might not be 
applicable, 






























Conclusion. A graphical short-cut, as 
presented in this article, can be a great 
help and time saver. However, it 
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should always be treated as just a 
“first aid” in making a quick prelim- 
inary estimate. Any refinements 
beyond the basic pressure and volume 
corrections are of very little value. 
Such minor adjustments are insignifi- 
cant compared to the great margin of 
error that is always present in the 
choice of porosity and connate water 
values. This is evident if we realize 
that even the most complete core 
analysis only represents one part out 
of 442,000,000 in the entire drainage 
area of the average well. 


Summary 

1. At the formation depth find 
values for gas-in-place from Figure 7. 

2. If formation pressure is known 
from drillstem test shut-in pressure, 
check if this value agrees with pressure 
gradient. If not, apply pressure cor- 
rection to initial gas-in-place: 


Corrected GIP = 


DST pressure 


Gradient pr. X chart GIP 


3. If porosity and connate water are 
different from the 20/20 assumption 
used in the chart, apply volume cor- 
rection: 


Final corrected GIP = 


por. X (1 — connate w.) 
0.20 0.80 


4. If no data are available to pro- 
vide corrections, assume pressure 
gradient to be correct. For sand reser- 
voirs, use porosity values of 16 percent 
to 24 percent and connate water 
values of 20 percent to 30 percent. 
For carbonate reservoirs, use porosity 
values of 6 percent to 9 percent and 
connate water, 15 percent. 

5. For estimates in areas outside 
Alberta use pressure and volume cor- 
rections as outlined above. In addition 
apply correction for difference in base 
pressure : 





X chart GIP* 


Final GIP estimate = 


14.4 
New base pressure 


6. Check for appreciable error in 
estimate by comparing actual temper- 
ature and specific gravity with gradi- 
ents in Figures 5 and 6. If no check 
data are available assume possible 
error + 10 percent. 





X GIP (3 above) 


* or corrected initial ‘GIP 
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Completion Practices 
Continued from Page 175 


tially effective throughout the reser- 
voir. Wells completed in the main 
portion of the oil zone are handled 
as in gas solution drive reservoirs. 
Wells completed near the gas-oil con- 
tact or water-oil contact are normally 
handled as in gas expansion drive 
reservoirs or water drive reservoirs. 

Completions in gas expansion-water 
drive reservoirs should be made by 
setting pipe or perforating somewhat 
above the center of the oil zone. The 
principal reason for this is that water 
is a more efficient flushing or sweep- 
ing agent than gas. The amount of 
recoverable oil will be greater by main- 
taining a constant gas-oil contact and 
advancing the water-oil contact. 

Basic formation characteristics con- 
trol protection of the formation from 
mud, cement and well stimulation. 
These problems should be handled 
similar to those suggested for other 
types of reservoirs, depending on 
which type drive is the predominant 
factor at the point where the well is 
being completed. 





Conclusion. The general methods of 
completion for various types of reser- 
voirs have been shown. Local condi- 
tions such as salt water, allowables, 
good gas markets, etc., may com- 
pletely change these general methods. 
A completion expert familiar with 
the special problems of a given area 
must determine the exact way in 
which a well should be completed. 
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First Source of 


Specification and Procurement 


More than 5,000 pages of data on oil field 
equipment and services, representing complete 
or condensed catalogs of practically all leading 


firms serving this industry. 


When you reach for the Composite Catalog you’re 
only minutes away from the answer to your 
questions about the what, where, who and how much 
of equipment and services for exploration, drilling 
and production. Conveniently bound in three indexed 
and cross-referenced volumes, the current Com- 
posite Catalog is bigger, better, more helpful than 
ever. Consult it FIRST when you are ready to buy 
or specify. It will save you time and contribute to 


the accuracy of your job. 


The most complete single 
source for information on oil 
field equipment and services. 





Incompatible waters can plug oil sands 


No one knows how many wells have been ruined by the formation of pre. 
cipitates resulting from the intermingling of incompatible waters in a reservoir. This 
presentation will give you an idea of what can happen when they meet. 


By R. W. Laird and A. F. Cogbill 


School of Mines, West Virginia University 


Morgantown, Va. 


LABORATORY RESULTS show that 
under some reservoir conditions, great 
harm can be done to the effective 
permeability of the rock by the inter- 
mingling of incompatible waters. In 
all the flow tests performed in this 
investigation which used the more 
common reactions occurring in na- 
ture, plugging occurred. In many 
cases it was of such an extent that a 
reservoir in like circumstances could 
be completely ruined. 

It is therefore concluded that the 
amount of plugging occurring be- 
tween an incompatible injected water 
and interstitial water is directly de- 
pendent upon the amount of mixing 
between the two waters. Thus it is 
directly dependent upon the permea- 
bility profile of the reservoir in which 
the intermingling of water occurs. 
From these conclusions it seems rea- 
sonable to state that an operator 
should by no means, inject a water 
into a reservoir that is incompatible 
with the interstitial water in the res- 
ervoir. 


Precipitates and Plugging. Inter- 
stitial and injection waters usually 
contain a number of inorganic salts 
in solution. These salts are mostly 
chlorides, sulfates, and bicarbonates 
of sodium, calcium, magnesium, potas- 
sium, strontium and barium. Many 
other ions may also be present in 
small concentrations. Therefore, sev- 
eral different chemical reactions are 
possible should two or more of these 
waters come together. Although the 
quantity of these precipitates which 
may form is small, it is also true that 
the quantity necessary to cause serious 
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plugging in a well is quite small. The 
extent of the plugging effects will de- 
pend not only on the amount of pre- 
cipitate formed, but also on the na- 
ture of the precipitate. 

One of the controlling factors in 
the amount of plugging that will take 
place in a reservoir is the degree to 
which the incompatible injected water 
and interstitial water mix. 

Several articles have been published 
on the reactions between interstitial 
water and incompatible waters but 
there has been very little agreement 
as to the effects of the precipitation. 


Laboratory Tests. Tests performed 
at The School of Mines, West Vir- 
ginia University, generally consisted 
of the reproductions of the more com- 
mon reactions which can take place 
between interstitial water and injected 
water. This was done by simultane- 
ously injecting two incompatible 
waters into sandstone cores. This re- 
produced the condition existing in a 
reservoir at the contact between the 
interstitial water and the injected 
water. The rate of flow through the 
cores was measured until there was 
an indication of plugging in the cores. 
The cores were then sliced and rep- 
resentative slices cut into smaller 
square cores. The permeability of 
each of the small square cores was 
determined, the precipitate extracted 
and the permeability redetermined. 
The difference in the two permeabili- 
ties gave a percent decrease in the 
permeability due to the precipitation 
of salts from the incompatible waters. 

Several factors were given special 
consideration in this investigation. It 


was carefully noted whether the plug. 
ging occurred at a thin interface 
where the solutions came in contact 
or whether the plugging was fairly 
uniform throughout the core. Special 
consideration was also given to the 
distribution of the plugging through 
the length of the core. That is, it was 
carefully noted whether the precipi- 
tation occurred at the inlet end of 
the core or whether it was fairly uni- 
form throughout the length of the 
core. 

It should be emphasized that the 
solutions used in these experiments 
were somewhat stronger than those 
found in nature. The reason for this 
was that in the reservoir, the incom- 
patible waters remain in contact with 
each other for a much longer time 
than was practical in the laboratory. 
Therefore, by using stronger solutions 
in the laboratory it was assumed that 
the same or nearly the same end re- 
sults could be achieved. 

Interstitial waters commonly found 
in oil reservoirs contain several inor- 
ganic salts in solution in amounts 
varying from a few parts to more 
than 300,000 parts per million, These 
salts consist of chlorides, sulfates, and 
bicarbonates of sodium, calcium, mag- 
nesium, potassium and barium. Other 
ions that are sometimes present are 
bromide, iodide, sulfide, phosphate, 
silicate, carbonate, iron, manganese, 
aluminum, lithium, and ammonium. 
Table 1 shows representative analysis 
of several typical interstitial waters 
in parts per million. 


Procedure. Cores used in this experi- 
ment were cut from the Homewood 
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Sandstone of the Pottsville Series. 
This sandstone is almost a pure quartz 
sandstone with a near pure quartz 
cementing material, This eliminates 
the possibility of changes in permea- 
bility due to swelling of clays that 
may be present as cementing mate- 
rial. In the particular section where 
the cores were cut, the permeability 
decreased by going up the section 
stratigraphically. This made it possi- 
ble to obtain cores of various average 
permeabilities for the flow tests. 


The cores were encased in a com- 
bination of lucite tubing and a liquid 
polymer resin which hardened on the 
addition of an agent. The encased 
cores were then clamped between 
two flat pieces of aluminum with a 
piece of copper tubing projecting 
from each to admit and collect the 
solutions. 


The equipment consisted of a sys- 
tem by which two solutions could be 
simultaneously injected into a core at 
equal pressure. This was done by sus- 
pending the solutions a few feet 
above the core. When beginning a 
flow test, the core was placed in 
a vacuum chamber and subjected to 
a vacuum of 27 inches of mercury. 
After about two hours, distilled water 
was admitted to the vacuum chamber 
until the core was completely im- 
mersed. Atmospheric pressure was 
then admitted to the chamber, forc- 
ing the water into the core. It was 
assumed that the core’s connected 
pores were 100 percent saturated with 
water. This was necessary because of 
the low pressures used; air in the core 
would prohibit the flow of the incom- 
patible solutions. 


A split gasket was used at the en- 
trance end of the core to prevent the 
two solutions from mixing before en- 
tering the core, Distilled water was 
first allowed to flow through the core 
to establish equilibrium flow before 


TABLE 1 


Water | Water | Water 
Constituent A B Cc 


Sodium Chloride 
Sodium Bromide 
Potassium Chloride... . 
Lithium Chloride 
Ammonium Chloride. . 
Barium Chloride 
Strontium Chloride.... 
Calcium Chloride 
Magnesium Chloride... 
Calcium Bicarbonate. . 
Ferrous Bicarbonate. . . 
Manganous 
Bicarbonate 


7,888 
5 


FIGURE 1—Four small square cores were 
cut from each slice of sandstone for the 
permeability tests as indicated. 


the solutions were admitted. The so- 
lutions were than allowed to flow 
until plugging was indicated by a de- 
crease in the flow rate. The flow time 
varied from about five to 12 or 15 
hours. After the flow period of the 
two solutions the stopcocks were 
switched back to distilled water and 
flow continued until enough water 
had passed through the cores to re- 
move the excess solutions from the 
pores of the core. The cores were 
then cut into half-inch slices and from 
each slice four small square cores 
were cut for permeability tests (Fig- 
ure 1), After permeability determina- 
tions on each small square core, they 


FIGURE 2—The variations in permeability along the length of the cores illustrated 


Re tative analysis of ral typical inter- ° . ° rt 
yaters in par —_—_ oan graphs before and after plugging indicate the effect of incompatible waters. 


stitial waters in parts per million. 
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were placed in extractors for about 
10 hours to extract the precipitate. 
The small cores were then dried and 
the permeability redetermined (Figure 
2). The apparatus used to determine 
the permeability was a modified Penn 
State Permeameter. 


Results, Five different flow tests were 
performed on five large cylindrical 
cores. All solutions were filtered twice 
to remove any foreign matter. 

In the first flow test, a sulfate reac- 
tion was studied using a calcium 
chloride solution and a sodium sulfate 
solution as the incompatible waters. 

Twelve small cores were cut from 
the cylindrical core of the first flow 
test and the permeabilities were de- 
creased from 15 percent to 62 percent 
with an average decrease in permea- 
bility due to plugging by the incom- 
patible waters of about 33 percent. 

In the second flow test, the same 
solutions were used for the incompat- 
ible waters as‘ were used in the first 
flow test. In this test the core was less 
permeable and the solutions were al- 
lowed to flow through the core a 
longer period of time. This was done 
in an attempt to gain some correla- 
tion between the amount of flow and 
the amount of plugging. 

Sixteen small cores were cut from 
the second cylindrical core and per- 
meabilities were found to have de- 
creased from 14 percent to 70 percent 
with an average decrease about 38 
percent. 

In the third flow test, a sulfide re- 
action was studied by using ferrous 
chloride and sodium sulfide as the 
incompatible waters. Since these solu- 
tions oxidize in air to ferric chloride 
and sodium sulphate respectively, it 
was necessary to circulate natural gas 
over the solutions throughout the 
test. 

Sixteen small cores were cut from 
the third cylindrical core and _ per- 
meabilities were found to have de- 
creased from 8 percent to 34 per- 
cent with an average decrease of 
about 18 percent. 

In the fourth flow test, a carbonate 
reaction was studied by using a cal- 
cium chloride solution and a sodium 
carbonate solution as the incompat- 
ible waters. 

Sixteen small cores were cut from 
the large core and a permeability de- 
crease of from 15 percent to 52 per- 
cent was observed with an average 
decrease of about 25 percent. 

In the fifth flow test, an oxidation 


190 PRODUCTION SECTION 








FIGURE 3—This photograph shows the 
formation of the precipitate in the core. 


reaction was studied, One of the in- 
compatible waters was a solution of 
ferrous chloride. The other water was 
distilled water saturated with oxygen. 
The oxygen was continuously bubbled 
through the water to insure satura- 
tion. Natural gas was also circulated 
over the ferrous chloride to prevent 
its oxidation before it entered the 
core, 

Sixteen cores were also cut from 
this large test core and a permeabil- 
ity decrease of from 15 percent to 33 
percent was observed, with an aver- 
age decrease of about 23 percent. 

For all five tests the average de- 
crease in permeability due to the pre- 
cipitation of incompatible waters was 
27.5 percent. 


As was previously mentioned, the 
solutions used in these flow tests wer 
somewhat stronger than those op. 
mally encountered in a reservoir. |t 
was assumed that the added strength 
of the solution (5 percent to § 
percent) would counteract the lon 
time interval that the incompatible 
waters in the reservoir are in contact 
with each other thus giving the same 
plugging effect. 

Before extraction of the precipi. 
tates with the extractor, blank sam. 
ples of the sandstone were checked to 
see that the cores contained no solu. 
ble cementing material. Since no sol- 
uble cementing material was de. 
tected in the standstone, the decrease 
in permeability was directly due to 
the plugging characteristics of the in- 
soluble precipitates (Figure 3). 
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... and the best way is to run an Otis “Surface” 
alone survey to determine any loss in wall thick- 
ness ... in either new or used tubing.” 


‘Q. John, you said new tubing; isn’t the wall thick- 


ness in new pipe full-gauge? 

A. By no means. Many times, we have made Otis 
tubing corrosion surveys and found serious inter- 
-nal defects . . . not due to corrosion, but rather to 
“original mill deviations.” 

QO. 1s.that bad? 

A, It’s bad if you run one of those weak joints in 
a high-pressure well. But you can avoid that by 
calipering the pipe on the rack — before it is run. 
And this can be done on the location, or in the 
pipe yard . . . and also to grade used tubing. 


Q. What is usually done after the pipe is graded? 
A. Tubing can be run into high-pressure wells 
_ if it is in good shape. Other grades can be used 
in pumping wells, or for line pipe, for structural 
purposes, or junked — all according to its grade. 
QO: Why is the Otis service superior? 


A. For one thing, we have a permanent, strip- 


chart to document our grading of each joint. 
There is no “visual” estimation nor guesswork; 
: the Otis fora measures the actual, internal 


sags 


condition of the pipe:'Too, 
pipe — millions of feet in fa — than 


‘A. As the caliper is "atau chou 


- the Csaam hy Of the 


side of 
A. Well, auhshgee the 
all but the very hardes neon 


ers sige ae trough 
we can sai clean 


a ae takes from: 1 to 14 
minutes to splot and 30 secon 


Q. Is this “Surface 
A. Indeed it is - 
Throughout the Oil Co 


Engineering 


CORPORATION 


BRANCHES THROUGHOUT THE O/L COUNTRY 


For more data on advertised products, use Readers’ Service Cards, last page. 
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aed BIG GAINS FOR 
my HYDRAX UNITS 


1100 


wii 86Axelson Hydrax Use Shows 
10-year Record Growth 


‘= Tete) 
Here’s why: 


@ Vastly improved volumetric efficiency 


® Sucker rod life extended 
as much as eight times 


Rod stresses safely increased 





















































as much as 30% gas 
in tl 
Gas lock eliminated 
by high compression ratios 
By | 
Less wear and tear on heile 
subsurface pumps Scho 
Univ 
Less turbulence at well bottom Cc 
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Simple to install. sul 
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Determining oil lost 
by an expanding 
gas cap reservoir 


Invasion of the original oil zone by 
gas will normally reduce the oil saturation 
in this zone to below an economic limit. 


By Frank W. Cole 

Assistant Professor Petroleum Engineering, 
School of Petroleum Engineering, 
University of Oklahoma, Norman, Okla. 


CoNTROL OF A GAs CaP is important for efficient opera- 
tion of a petroleum reservoir. To recover the maximum 
amount of oil, the most efficient oil-expulsion mechanism 
available must be utilized. If a water drive is present, 
this will normally be the most efficient oil-recovery 
mechanism. Where an active water drive is present good 
reservoir engineering practice dictates that the gas cap 
shall remain stationary. If there is no water drive, an 
expanding gas cap will probably be the most efficient 
oil-recovery mechanism available. The reservoir in this 
case should be operated to take maximum advantage of 
the expanding gas, minimizing as much as possible the 
recovery of oil by the solution gas drive process. 

A reservoir produced with an active water drive in 
such a manner that the gas cap is also expanding may 
result in the loss of substantial oil; the oil could have 
been recovered with the proper control and operation of 
the reservoir. The amount of oil which will be lost be- 
cause of this expanding gas cap is determined by the 
volume of net gas cap expansion and the difference 
between the displacement efficiencies of gas and water. 
If the relative permeability relationships are such that 
the displacement of oil by gas is as efficient as the dis- 
placement of oil by water, then of course, no oil will be 
lost by reason of an expanding gas cap. 
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Part 6 in a series on 
reservoir engineering 


Mathematically, the loss of oil due to an expanding 
gas cap can be expressed as shown below. From the 
material balance equation the net change im the gas cap 
volume is: 





Gv. ( Dee ) (1) 


Vo 


where: 
G=original gas cap size, standard cubic feet 
Vo=conversion factor at original pressure, 
barrels/standard cubic foot 
v=conversion factor at any subsequent pressure, 
barrels/standard cubic foot 


If the free gas production is subtracted from the gas cap 
expansion the resulting equation will be the net gas cap 
expansion. 


Gv.(— 1 )—ev (2) 


where: 
g=volume of gas produced, standard cubic feet 


The net gas cap expansion represents the gas invasion 
into the original oil zone. Therefore the amount of oil 
lost due to the expanding gas cap is shown by the follow- 
ing equation: 


[om(e—1-e] [Set] 
where: 


Sog = residual oi] saturation resulting from expanding 
gas, fraction 
Sow = residual oil saturation resulting from water 
encroachment, fraction 
8 = formation volume factor 
S, = oil saturation in oil zone 


In Equation 3, it is assumed that the expanding gas 
will reduce the oil saturation in the original oil zone 
to below an economic limit. Normally, it would not be 
economical to continue producing the reservoir until 
the encroaching water sweeps that portion of the oil 
zone initially swept by gas. 

An expanding gas cap can be controlled by: 

(1) Increasing gas cap withdrawals to such an extent 
that the net gas cap expansion is zero. 

(2) Regulating the reservoir fluid withdrawal rates to 
such an extent that the reservoir pressure decrease is 
small. 

(3) Returning water to the formation for pressure 
maintenance. 

Although the first method will physically control 
the expanding gas cap, it normally would not be good 
reservoir engineering practice as it would cause a more 
rapid decline in reservoir pressure. Therefore, the latter 
two methods are preferred. The simplest, less expensive 
method to control gas cap expansion is by regulating 
reservoir fluid withdrawals to such an extent that the 
encroaching water can move into the oil zone at the 
same rate that the oil is withdrawn. —End of Series 
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Baker 
\ Model "H-25" 


Casing 
if Centralizer 
9% Product 
NO, 9113 


Baker Model 
“G" Casing’ 
Centralizer 
Product 

No. 910-G 


Baker Model “‘C’ 


HINGE-LOK Wall Scratcher 
Product No. 900-C" 
25-Range 


Baker Model “C’”’ 
SOLID-RING Wall Scratcher 
Product No. 901-C 
25-Range 





For successful ‘first-time’ cementing use the com- 
bination of BAKER CASING CENTRALIZERS 
to ensure ample clearance for placing a uniform 
body of cement around the casing—and BAKER 
WALL SCRATCHERS to scratch away the mud 
cake so that the cement will bond better with the 
exposed formation. 


YOU MUST HAVE “EFFECTIVE 
CENTERING FORCE” 


Baker Casing Centralizers have that balanced 
combination of proper spring length and proper 
bowed height (“reach”) to provide Effective Cen- 
tering Force throughout the area to be cemented. 
And, because each spring is pre-tested and pre-set 


in hydraulic presses, you have this Centering Force 
at the cementing point, regardless of depth or of 
“dog legs” in the hole. 


YOU SCRATCH ONLY THE 
SECTIONS TO BE CEMENTED 
Baker Wall Scratchers perform a “controlled” 
scratching job, because the wires remain close 
against the casing while running in the hole, and 
do not damage the vital filter cake built up on 
sections through which the scratchers pass. Only 
when the “wall scratching” operation is started, 
do the overlapping wires (positioned in a double 
shell) really go to work scratching away the mud 
sheath and exposing the formation for far better 

bonding of the cement. 


OUTSTARIDING 
COMBINATION 


FOR BETTER PRIMARY CEMENTING 


Baker Wall Scratchers also meet your specific needs because they are 
available with either 412-inch long scratcher wires, or with 24-inch 
long wires. You can also select either the HINGE-LOK Type which is 
hinged for easy mounting, or the SOLID RING Type which is slipped 
over the casing. 

Contact the Baker representative in your area and get complete details 
about these Baker aids to better cementing. He has first-hand field knowl- 
edge that will prove valuable to you. 


WALL SCRATCHERS 


ne rs 
A a atic ti ni 


BAKER 


CASING CENTRALIZERS 


You can choose Baker Casing Centralizers exactly suited to each 
cementing job because they are available with various bowed heights 
of the springs to meet different casing programs—and there is the Baker 
Model “H” HINGE-LOK Type which is hinged for easy mounting, or 
Baker Model “G” SOLID Type which is merely slipped over the casing. 








BAKER OIL TOOLS, INC., Houston:Los Angeles*New York 
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For Dual String Completions - Flowing or Pumping 


Use GUIBERSON'S RETRIEVABLE 
TYPE RD PACKER 


This cleanly designed, rugged packer is an outstanding 
Guiberson development for dual string installations in wells 




























Ee of any depth. 


Outstanding in performance. because it operates perfectly 
with both zones flowing, high or low differential pressure; 
with either zone flowing, the other zone pumping; with both 
zones pumping; with either or both zones on gas lift; or 


for multi-zone injection — gas or water. 


Outstanding in advantages because it completely isolates 
each zone from the other and from the casing; provides full 
opening long string to lower zone; permits either string to 
be pulled or run separately. 


Guiberson’s RD packer does complex dual zone jobs so well 
that operators tell us it’s their best investment for dual 
string production. Ask your Guiberson representative about 
installation and auxiliary equipment recommendations. 





Guiberson’s RD packer has smooth operating dovetail slips 
of heat-treated alloy steel. Packing rubber is one-piece sleeve 
type — will not vulcanize in the well, made of Guiberson’s 
special oil and gas resistant compound. You can get the RD 
packer with or without anchor, and a choice of stingers, 
plain or with snap-ring. Piston slips have extra large grip- 
ping area, are heat-treated alloy steel and keyed to anchor 
body up to maintain proper alignment. Get the Best — 
Get Guiberson. 





4 SORR, 
Pyotr 


gl 


GUIBERSON 





Type RD Packer with Anchor 
and Plain Stinger 





196 For more data on advertised products, use Readers’ Service Cards, last page. WORLD OIL MAY, 1958 M 













In deep dual wells.... 





andem rod pump installations are successful 
















































Operation of two pumps by a single sucker rod string provides a unique 
method of artificial lift for parallel string dual completions. 


By K. D. Van Horn 
Cities Service Oil Company, 
Odessa, Texas | | 


Crrres Service Om Company has ae 
recently installed tandem rod pumps BB 
in eight deep, dually completed West TuBNG 
Texas wells. Good results were ob- 
tained from this attempt to find an 
economic method of artificially lift- 
ing parallel string duals, A unique, wun sek se 
downhole crossover assembly and 
proper equipment and operating con- - 
siderations contributed to the success i a 
of the operations. 


Production of dually completed oil 
wells by various methods of artificial 
lift has presented increasing problems 
for several years. Realizing the condi- 
tions and approaching them through 
correct design of equipment is of pri- 
mary importance. The most promi- 
nent problems are well depths, appli- 1 
cation of surface and subsurface ic on Ty oases N oy ee) ZONE 
“= - 4 : (ROTA seein, ae: 
equipment, casing sizes, and clear- eee SJ SEALIL niZ eet 


ances in the case of parallel tubing en cae LU 
strings | LOWER 
6°. = - ZONE 

*,° . . 23 | 
Cities Service Oil Company was Sa S FLUID 
faced recently with the necessity of se ‘NS CROSS 


artificially lifting dual wells com- may OVER 
ane 


Bi STANDING 
) VALVE 





i] LANDING SUB 








TUBING 




















LANDING 
HEAD 


f—— LANDING HEAD 





f— LATCH 


UPPER 








pleted with 51%4-inch casing to a BN os Sie 
depth of 12,300 feet. To Feb. 1, 1958, | RATIO COMPOUND 
eight dual wells had been converted Mm 


to artificial lift using tandem rod 4 
pumps on a common sucker rod | 





string. Two independently run tubing 
strings were used as the conductors 
for the two zone’s fluids. Experience 

7 . . . . |__ LOWER PUMP 
gained in these installations is offered map-comm 
as an approach to the solution of effi- siti 
cient and economical dual artificial PERFORATION 
lift. 


In a parallel tubing string instal- FIGURE of aepenncivenee yaa ng the pumps, hold-downs and pack off assembly in 

: : position in the crossover assembly. The crossover is constructed so that wire line tools 

lation, clear ances are the sheared may be used to selectively pump or flow either or both zones. The flexibility of this 

consideration. Pump depth and fluid equipment will permit a well to be produced by natural flow and artificial lift without a 

major equipment change. A variation of this assembly allows the addition of a bypass 
line for lower zone gas relief, 











This article presented as a paper at the West 
Texas Oil Lifting Short Course, Texas Technologi- 
cal College, Lubbock, Texas, April, 1958. 
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One approach to the solution of efficient dual artificial lift .. . . 


FIGURE 2—Wellhead equipment required for surface control of the tandem installation 
is shown above. 


TABLE 1 

Comparative Clearances Between Tubing 

Strings Used and Different Weights of 51/2- 
Inch O.D. Casing 

















Upset 
Dual Tubing Strings Diameter 
2% In. O.D. API EVE Integral Joint. | 3.094 
1.315 In. O.D. Integral Joint ....... 1.552 
Total Diameter @ Connections... .| 4.646 Inch 
Weight Drift Clearance 
Casing O.D. Inches Lbs./Ft. LD. Inches 
 cnphdnetthinadened 14 4.887 0.241 
ch Caneheake ow-etden 15.5 4.825 0.179 
REISE TI ere 17 4.767 0.121 
544 Extreme Line..... 17 4.653 0.007 
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TABLE 2—Type of Pumps, Setting Depths and Production Tests of Cities Service's 
Successful Tandem Rod Pump Installations in West Texas 





withdrawal rate determine the rod 
string design, which, in turn, deter. 
mines the size of the main tubing 
string. Pump depths in these instal. 
lations range from 7,900 to 10,10 
feet. At this depth, anticipated peak 
rod loads are of a magnitude to re. 
quire a three-way tapered sucker rod 
string consisting of 1-inch, 7-inch, 
and 34-inch sucker rods. The main 
tubing string was tapered with 27. 
inch, O.D. API EUE integral joint 
tubing, to accommodate the 1-inch 
sucker rods, and 234-inch O.D. API 
EUE tubing. 

The parallel string was an exter- 
nal upset 1.315-inch O.D. integral 
joint tubing. This combination of 
tubing strings permitted a clearance 
of 0.121-inch in 5¥%-inch O.D. 17- 
pound casing as shown in Table 1. 
This clearance appears to be rather 
small for installing the parallel strings; 
however, no difficulties were encoun- 
tered in completing the eight instal- 
lations. One installation was com- 
pleted in a well equipped with 2,000 
feet of 54-inch O.D. 17 pound ex- 
treme line casing with a running 
clearance of only 0.007 inch. 


Equipment selection. Major points 
considered in selection of equipment 





were flexibility and adaptation to 
the conditions involved. Surface 
pumping equipment consisted of a 
192-inch stroke, air counter balance 
pumping unit with a 640,000 inch- 
pound gear box and powered by a 






70-hp single cylinder gas engine. 












Necessarily, the bottom-hole pumps 































LOWER ZONE PUMP UPPER ZONE PUMP 
PRODUCTION PRODUCTION 

Bbis./Day Bhlis./Day 
WELL Size and Type Depth Oil Wtr. Size and Type Depth Oil Wtr. 
Di cxenes Seoul 2”x14"x26’x30’ *P.D. 8697’ 45 30 2”x114"x28’ P.D. 8806’ 144 3 
DP cionshKav<ad 2”x114"x26'x30' **C 8596’ 122 Trace 2”x114"x28’ P.D. 8503’ 64 6 
eee 2”x14"x26'x30’ C 10008’ 155 72 2”x114"x28’ P.D. 9996’ 50 3 
| ae 2”x1\4"x26'x30’ C 10067’ 322 77 2”x116"x2S’ P.D. 9973’ 47 10 
fy PR 2”x114"x26’x30’ P.D. 8044’ 105 Trace 2”x14"x28’ P.D. 7952’ = os 
rake 6k heal 2”x14"x26’x30’ P.D. 8531’ 141 60 2”x144"x28’ PD. 8436’ ries 
rE 2”x14"x26’x30’ P.D. 8581’ _ 2”x1}4"x28’ P.D. 8490’ oe, 




































* P.D. denotes positive displacement type pump. 
** C denotes conventional type pump. 
*** Production test not available at this date. 
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Martin Cages last much longer. 
The oil-proof rubber guides do 
the trick, by absorbing the ball 
peen hammer action of the hard 
balls. They also have superior 
resistance to sand abrasion. And 
they can be replaced. 


C 


AGES 


GREATER PRODUCING 
PROFITS because: 


Ball & Seat life is usually 
doubled, on the average. With 
the rubber guides, there is much 
less chattering, chipping and 
pitting. Ball falls true on seat. 
Such improvement in Ball & 
Seat life eliminates a lot of 
pulling expense. 


In the last year alone, new users of Martin Cages have 
increased by 85%. The word is getting around. More and 


more economy-minded producers are learning about the 


advantages of the Martin Cages! 


open and closed types. . . 


Manufactured in 


all diameters and styles. Write 


for John Martin Catalog No. 4 today. Martin Cages are 
available through all supply stores. 


JOHN N. MARTIN 
Manufacturer 


9 W. BRADY 


TULSA, OKLA. 


For more data on advertised products, use Readers’ Service Cards, last page. 
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One approach to the solution of efficient dual artificial lift .. . . 





FIGURE 2—Wellhead equipment required for surface control of the tandem installation 
is shown above. 


TABLE 1 


Comparative Clearances Between Tubing 
Strings Used and Different Weights of 51/2- 
inch O.D. Casing 





Upset 
Dual Tubing Strings Diameter 
2% In. O.D. API EUE Integral Joint. | 3.094 
1.315 In. OD. Integral Joint ..... -| 1.652 





Total Diameter @ Connections. 4.646 Inch 




















Weight Drift Clearance 
Casing O.D. Inches Lbs./Ft. LD. | Inches 
ee | 14 4,887 0.241 
a Oa 15.5 4.825 0.179 
(alae fe 17 4.767 0.121 
534 Extreme Line.... 17 4.653 0.007 
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withdrawal rate determine the rod 
string design, which, in turn, deter. 
mines the’ size of the main tubing 
string. Pump depths in these instal. 
lations range from 7,900 to 10,100 
feet. At this depth, anticipated peak 
rod loads are of a magnitude to re. 
quire a three-way tapered sucker rod 
string consisting of l-inch, 77-inch. 
and 34-inch sucker rods. The main 
tubing string was tapered with 27. 
inch, O.D. API EUE integral joint 
tubing, to accommodate the 1-inch 
sucker rods, and 234-inch O.D. API 
EUE tubing. 

The parallel string was an exter- 
O.D. 


joint tubing. This combination of 


nal upset 1.315-inch integral 
tubing strings permitted a clearance 
of 0.121-inch in 5'4-inch O.D. 17- 
pound casing as shown in Table 1. 
This clearance appears to be rather 
small for installing the parallel strings: 
however, no difficulties were encoun- 
tered in completing the eight instal- 
lations. One installation was com- 
pleted in a well equipped with 2,000 
feet of 5%-inch O.D. 17 pound ex- 
treme line casing with a running 


clearance of only 0.007 inch. 


Equipment selection. Major points 
considered in selection of equipment 
were flexibility and adaptation to 
Surface 


the conditions involved. 


pumping equipment consisted of a 
192-inch 


pumping 


stroke, air counter balance 
unit with a 640,000 inch- 
pound gear box and powered by a 
70-hp single cylinder gas engine. 


Necessarily, the bottom-hole pumps 


TABLE 2—Type of Pumps, Setting Depths and Production Tests of Cities Service's 


Successful Tandem Rod Pump Installations in West Texas 
























































LOWER ZONE PUMP UPPER ZONE PUMP 
~~ | | propeetion | PRODUCTION 
| Bbls./Day Bbls./Day 
WELL Site and Type | Depth Oil Wtr. Size and Type Depth Oil Wtr. 
A 2”x114x26'x30’ *P.D 8697 45 30 2”x114"x28’ P.D 8A06’ 144 3 
= 2”x114"x26’x30’ **C 8596’ 122 Trace 2”x116"x28’ P.D. 8503’ 64 6 
a. 2”x144"x26'x30’ C 10008’ 155 72 2”x114"x28’ P.D. 9996’ 50 3 
D 2”x144"x26'x30’ C 10067’ 322 77 2”x114"x2S’ P.D. 9973’ 47 10 
E.. 2”x1144"x26'x30’ P.D. 8044’ 105 Trace 2”x116"x28’ P.D. 7952’ es . 
os 2”x114"x26'x30’ P.D. 8531’ 141 2”x114"x28’ P D. 8436’ er 
ee 2”x144"x26’x30’ P.D. 8581’ _— 2”x1}4"x28’ P.D. 8490 
= $< 
* P.D. denotes positive displacement type pump. 
** C denotes conventional type pump. 
*** Production test not available at this date. 
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Dual zone pumping can be approached in positive manner .. . 


had to be of sufficient length to ac- 
commodate a 192-inch surface stroke 
and the crossover equipment of the 
type to permit independent installa- 
tion of the dual tubing strings. All 
pumps were of the insert type: all 
mechanisms retrievable on the rod 
strings. Various combinations of 
these pumps involved applications of 
the positive displacement type and 
the conventional type. The former 
being used to provide for better volu- 
metric efficiencies in zones where 
gas was a factor. 


In all cases, the positive displace- 
ment type pump was used as the 
upper pump to provide a double 
standing valve arrangement. All 
pumps consisted of regular pump 
parts, except the hold-down and 
pack-off assembly on the upper 
pump. A six-cup type hold-down was 
substituted for the conventional three 
cup hold-down in this case. With this 
alteration, the hold-down serves a 
threefold purpose: upper pump hold- 
down, upper zone fluid intake port, 
and a fluid separation device. The 
fluid packoff assembly between the 
pumps consist of a 77-inch precision 
fitted machined rod in a metal liner 
section with a tolerance of 0.001 
inch. This machined rod is connected 
to the upper pump plunger and re- 
ciprocates through the liner section 
actuating the lower zone pump. The 
packoff assembly is anchored in the 
tubing assembly with a mechanical 
lock to prevent a pressure differential 
from unseating the upper pump (see 
Figure 1). 

Special equipment used to complete 
the installation included a parallel 
string tubing hanger and a control 
valve for the 1.315-inch O.D, tubing. 
The tubing hanger flange was 
threaded to receive the 27-inch O.D. 
integral joint tubing, and the 1.315- 
inch O.D. tubing was supported on 
slips. Three split type packing rub- 
bers and a threaded sleeve produced 
the seal around the tubing. The body 
of the control valve was recessed to 
provide clearance for its installation 
in a vertical position beside the 27- 
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inch O.D. pumping nipple. Figure 2 
is an illustration of the completed 


wellhead equipment. 


This equipment was installed in 
wells which were produced by natu- 
ral flow until increased water produc- 
tion forced installation of articial lift 
equipment. In all cases, the wells were 
equipped with a permanent type pro- 
duction packer. A latch type locator 
sub and seal assembly was run on the 
main tubing string and anchored in 
the production packer. The main 
string was landed in 8,000 to 10,000 
pounds of tension to prevent any 
tubing movement during the pump- 
ing operation. 

The integral landing head and 
crossover assembly was placed in the 
main tubing string near the bottom 
of the upper zone perforations, The 
lower pump seating shoe was installed 
about 90 feet below the crossover 
tool. Placement of the lower shoe is 
optional, but should be at a depth 
where sufficient pump submergence 
is maintained. The minimum amount 
of sucker rod spacers between the 
pumps provides for greater rigidity, 
resulting in more effective lower pump 
plunger travel. 

After the lower seating shoe and 
the tubing between the shoe and the 
crossover assembly was run in the 
well, a trial pump seating was per- 
formed to determine the exact amount 
of sucker rod spacers required. This 
trial spacing eliminates the possibil- 
ities of being unable to seat the pumps 
when the rod string is installed. 

An oversize seating nipple (1.75- 
inch + .080-inch) was installed above 
the crossover assembly. At a future 
date, should one zone water out or 
become depleted, a wire line tool 
could be installed to blank off the 
zone. The remaining oil zone could 
then be lifted by a pump seated in the 
over-size nipple. 

A sufficient 
O.D, integral joint tubing was run on 
the top of the main string to accom- 
modate the 1-inch sucker rods. 


amount of 27%-inch 


The parallel string landing spear 
was made up on the 1.315-inch O.D. 


tubing and the tubing run into the 
well through the tubing bonnet, A 
1-inch blowout preventer was used to 
insure well control. 
landed in the crossover integral land- 
ing head with a small amount of tub. 
ing weight applied. The crossover js 
furnished with an engaging lock for 
the spear which will insure an opera- 
tor that the spear has been seated in 
the crossover. An upward pull of 
2,000 pounds above the tubing weight 
disengages the lock to unseat the 
spear. This is readily checked with a 
weight indicator. Construction of the 
spear insures positive pressure balance 
between the seals, thus eliminating 
unseating forces on the parallel string. 


The spear was 


No serious problems. All of these 
installations are relatively new, but no 
serious operational problems have 
been encountered. Paraffin scrapers 
were installed on several of the rod 
strings to prevent paraffin build up 
in the tubing from the upper zone. 
Should a paraffin problem exist in 
the lower zone, the small tubing can 
be cleaned by hot oil treatments 
down the casing annulus. Paraffin 
knives are available to cut paraffin 
in the small tubing. 

Production control is a problem in 
dual zone tandem rod pump instal- 
lations. Control of the upper zone 
production can be accomplished by 
circulating the fluids back down the 
casing annulus. Construction of the 
pumps will permit the lower zone 
pump to be unseated before the upper 
zone pump unseats. If the lower zone 
production is obtained at a faster 
rate, its pump can be unseated and 
production continued from the upper 
zone. 

This article has dealt with one 
method of artificial lifting deep dually 
completed wells. As dual completions 
are becoming more popular, more sim- 
plified equipment is being made avail- 
able to meet the requirements. Prob- 
lems can be approached with a 
positive attitude because of the avail- 
ability of informed personel among 
manufacturers and operators. 

—The End 
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pleted in Guatemala during the fall 
these of 1957. Aero Service Corporation 
ut no of Philadelphia, Penn., carried out 
have all necessary flying with a specially- 
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+ rod month period from February 23 to \ 
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ny Gravity Meter Exploration Com- it 
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aster They may survey their concessions 
and on the ground on a local basis. They 
pper are in a position to pinpoint what- 
ever oil and gas deposits may exist 
ous under lands granted to them by the 
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tions Shoran is similar to radar in the ; P 
sim- way it operates. Shoran is a line of “ae es 
vail sight operation, thus works best - » 
rob- from a high point. In recent years 
ha it has been adapted to aerial sur- coe Service Corporation's Shoran control station on top of Mount Bovia, 
; ‘ ; er ocated about 35 miles due north of the town of Huehuetenango in Western 
vail- veying to a point where it is capable Guatemala at an elevation of about 11,000 feet, was the westernmost of 
1ong of establishing second order control. five trilateration stations used to guide a specially-modified DC-3 airplane 
7 Ground control established through on a combined airborne geodetic-magnetometer survey of most of the oil- 
Re i ; prospective areas of Guatemala. Tom Stamford, who helped man_ the 
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GUATEMALA SHORAN SURVEY—AERO SERVICE 


The problem of how to establish ground control in remote 
jungle areas of Peten Province in northeastern Guatemala 
rapidly and accurately enough to allow efficient exploration for 
oil and gas has been largely solved by an aerial magnetic and 
geodetic survey being completed by Aero Service Corporation. 
Guided by Shoran, a line-of-sight electronic technique similar 
to radar, specially-adapted aircraft completed the survey of 
more than 15,000 square miles in less than four months flying 


time. The five Shoran trilateration stations, located on or near 
mountain tops at Bovia, Secaj, Sangil, Baldy Beacon and Buena 
Vista formed the nucleus for the geodetic grid. These five 
Shoran stations are. indicated by triangles on the map. In 
addition, Aero Service utilized 42 secondary control points, of 
which 24 were provided by the 15 oil companies helping to 
finance the survey. Secondary control points are indicated by 
squares on the map. 








accurate within, at worst, about 25 
meters, or 82 feet, over distances as 
great as 200 miles. 

Close check on weather condi- 
tions, including temperature, 
atmospheric pressure and humidity 
from the ground up to 12,000 feet 
must be kept during Shoran- 
controlled surveys. Such factors 
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enter the computations of Shoran 
distance, when maximum accuracy 
is required, 

The use of Shoran was almost es- 
sential to such a quick survey of the 
oil-prospective areas of Guatemala. 
Populous regions, good roads and 
communications are virtually re- 
stricted to the western mountainous 


portion of Guatemala, not far from 
the Pacific Coast. In the more oil- 
prospective provinces, there are al- 
most no roads in Izabal on the 
Caribbean coast or in remote Peten 
Province. 

Guatemalan jungle areas, partic: 
ularly in Peten, are among the most 
difficult in the world to get around 
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Mechanics performed day-to-day maintenance and 
regular-100-hour checks on aircraft during the sur- 
vey, to keep planes operational at all times. Extreme 
hazard of jungle crac kups, and the need to complete 
the survey before the rainy season set in, neccessitated 
long hours of night work for mechanics. Here Grant 


Mervyn, who was in charge of all ground Shoran 
stations, works on DC-3 engine at Guatemala City 
base. 


An airstrip at Carmelita, in Peten, Province, was 
used to move out Shoran equipment from nearby 
Buena Vista to Guatemala City when the aerial 
survey had been completed, Brought from Buena 
Vista by helicopter, the Shoran gear was loaded into 
a transport plane operated by Aviateca, commercial 
Guatemalan airline, and flown back to the main base 
of the survey. 


in. The undergrowth is extremely 


dense. Trees are very closely spaced. 


(ony 





@ oak 


John Newby reports by short-wave radio-telephone from Buena Vista, 
northernmost Shoran station located in Peten Province in Guatemala. 
First thing done each morning by these Shoran station operators was to 
contact the main base at Guatemala City to report on weather in each 
area. Interim reports were made during the day as impending or actual 


changes in weather were noted. 





TABLE 1 
Petroleum Concessions in pest Cane, 1956 


NAME of COMPANY 








No. Hectares Held 





Many of them are mahogany, ex- 


tremely difficult to clear. There are 
two seasons, one wet and the other 
dry. The rainy season usually begins 
in late May and continues through- 
out most of the summer. As much as 
240 inches of rain falls in Peten 
during the year. 

Peten Province, thus, was vir- 
eround control 


By September, 


tually lacking in 
prior to the survey. 
1956, 21 
granted 40 
tracts, agg 


companies had been 


separate concession 
regating more than 9 mil- 
lion acres, blocking Peten Province 
and adjoining areas almost solidly. 
In addition, 18 companies were 
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Guatemalan Atlantic Corporation 
Tidewater Guatemala Limited. 
Sohio Caribbean Company............ 
Petroleum Investments Overseas Limited (Shell) 
Ohio Oil Company of Guatemala 
Amerada Petroleum Corporation of Guatemala | 325,151 
Inversiones Guatemalteco-Americanas, S.A. | 
(Inguamsa) 
Continental Oil Company of Guatemala 
Sun Production Company 
Seaboard Exploration Company 
Esso Standard (Guatemala) Inc 
Petroleos Guatemaltecos, S.A. (Peguasa) 
Jaime Willard 
Texas Petroleum Company 
Union Oil Company of California 
Compania Petrolera California, Ltda 
Signal Exploration Company 
Sloane Exploration Company 
Central American Oil and Gas 
Antonio Molina 
Atlas Petroleum 
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191,208 
125,850 
254,349 
195,381 


evesees | 269,311 


37,561 
159,442 
345,589 

2,157 
148,044 
192,524 
194,474 
301 ,032 
288,688 
138,863 


| 3, 646, 872 ha = 9,011,411 acres 
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During the survey, 42 secondary control 
points were established and monumented 
with bronze discs set in concrete. These 
ground control markers, very similar to 
those established in the U. S. by the 
Coast and Geodetic Survey for the same 
urpose, form, together with others estab- 
ished by several oil companies and orig- 
inal trilateration stations established both 
by the Direccion General de Cartografia 
and Aero, a network from which further 
surveying may be done on the ground on a 
local basis. Stan Randall, a Canadian Aero 
Service Ltd. employe, adds finishing 
touches to monument. 


Sad wi VIS 

Bob Coombes, Aero Service mechanic, replaces tail light on 
specially modified DC-3 aircraft, while Grant Mervyn, who 
was in charge of all ground Shoran station in the aerial 
geodetic-magnetic survey of Guatemala performed by Aero 
Service Corporation, lends a hand. Scene here is at Guate- 
mala City, main base of the survey. The special “stinger” 
installation of the Gulf high-sensitivity magnetometer is 
shown. This installation was considered superior to the 
“trailing bird” type, in which the instrument trails below 
the plane from a cable. The disc at the extreme tail end of 
the magnetometer installation helps minimize the distortion 
caused by induction from the earth’s magnetic field by the 
stabilizers of the ship as they change altitude in the air. In 
addition, three coils built into the magnetometer installation 
are for the same purpose. 
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Aero Service Corporation Shoran control station on top of Mount Bovia, located about 35 
miles due north of the town of Huehuetenango in western Guatemala at an elevation 
of about 11,000 feet, was the farthest west of five trilateration stat‘ons used to guide 
a specially-modified DC-3 airplane on a combined airborne geodetic-magnetic survey 
of most of the oil-prospective parts of Guatemala. Tom Stamford communicates over 
short-wave radio-telephone while Bob Junkers checks electronic equipment. Gasoline 
engine-driven generator shows at right, just outside the tent. Base of antenna appears 
in right background. 


Jeff Woodward sights a traverse through dense jungle in coastal 
Guatemala on behalf of Compania Petrolera California, Ltd., affiliate 
of Standard Oil Company of California. Such laborious localized 
surveying is now meaningful in Guatemala in many areas as a4 result 
of an aerial geodetic survey now being completed by Aero Service 
Company. In many cases there were gaps of 200 miles separating 
accurately-established ground control points. The survey, in only ome 
season’s work, has now largely solved this problem, opening the way 
to vigorous exploration uninhibited by fear of concession boundary 
disputes. 
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awaiting resolution of applications 
for a total of 32 concession tracts in 
the same areas, many of which have 
since been granted. 


Table 1 lists the concessions that 
had been granted at the start of the 
aerial survey. Though many conces- 
sions had been granted, they were 
based on points that were merely 
described by latitudes and longi- 
tudes, and, since there was nothing 
on the ground to define most of the 
points, the concession boundaries 
were, in effect, entirely theoretical. 


Worldwide Surveys, Inc., an Aero 
affiliate, had done an aerial photo- 
graphic survey of Guatemala in 
1955 for the Direccién General de 
Cartografia, as part of the more 
general Inter American Geodetic 
Survey program intended to map all 
of Latin America from the air. Aerial 
photographs were used by Aero 
Service to select points at which 
ground control points were later 
established in the Shoran survey. 


In addition, an east-west line of 
first order control stations already 
established by DirecciOn General de 
Cartografia was extended to locate 
additional first-order points near 
Puerto Barrios in Izabal, at Secaj 
atop a mountain about 15 air miles 
northeast of Coban in Alta Verapaz 
Province, and on Mount Bovia 
about 35 miles north of Huehuete- 
nango. These points were used as 
base stations for the survey. 


Two other points established by 
Shoran trilateration methods 
sett up by Aero Service at Buena 
Vista, near Carmelita in Northern 
Peten, and at Baldy Beacon in west- 
central Belize, to complete the 
Shoran net from which the survey 
was conducted. 


were 


The survey cost about $% mil- 
lion. It covers about 40,000 square 
kilometers, or about 15,600 square 
miles. Forty-two secondary control 
points were established and monu- 
mented in similar fashion to that 
employed by the Geodetic Survey 
in the U. S. 


After the five base Shoran control 
points had been established and were 
put into operation, Shoran was used 
to guide the magnetometer plane on 
a grid of north-south lines spaced 
at two-kilometer intervals, and east- 
west lines spaced at 15-kilometer in- 
tervals. The was 


magnetic survey 
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flown with a mean average clear- 
ance of about 1200 feet above the 
terrain. 


Aero Service engineers fixed the 
Gulf high-sensitivity magnetometer 
in a tail or “stinger” installation in 
the DC-3 employed. A_ horizontal 
disc placed at the end of the 
“stinger,” and three coils built into 
the instrument, were used to counter- 
act the distorting effect caused by 
magnetic materials in the aircraft 
and by induction from the earth’s 
magnetic field by the plane’s sta- 
bilizers as they changed altitude in 
flight. 


The 15 companies that under- 
wrote the survey are as follows: 
Esso Standard (Guatemala) Inc.; 
Guatemalan Atlantic Corporation; 
Tidewater Guatemala, Ltda.; Sohio 
Caribbean Company; Continental 
Oil Company of Guatemala; The 
Ohio Oil Company of Guatemala; 
Amerada Petroleum Corporation of 
Guatemala; Sun Production Com- 
pany; Texas Petroleum Company; 
Petroleum Investments (Overseas) 
Ltd. (Shell); Compania Petrolera 
California, Ltda.; Husky Oil Com- 
pany; Union Oil Company of Cali- 
fornia; Signal Exploration Com- 
pany; and Petroleos Guatemaltecos 
S. A. 


The survey was monitored on the 
ground at the main base at Guat- 
emala City through constant use of 
a Gulf magnetic storm magnetome- 
ter. No severe magnetic storms oc- 
curred in the area during the 
survey. In Cuba, magnetic storms, 
which tend to make airborne mag- 
netometer data inaccurate or use- 
less, delayed a previous Aero survey 
to some extent (Wortp Om, June 
1957, Page 264). In Bolivia, mag- 
netic storms occurred so frequently 
that Aero Service abandoned a pro- 
posed aerial magnetic survey for 
Bolivian Gulf Oil Company in 1956. 


The Guatemala had _ the 
advantage that since the flight path 
of the plane was controlled through 
the use of electronic devices, perfect 
visibility was not required for the 
Shoran and magnetic surveys. How- 


survey 


ever, a 35-millimeter continuous re- 
cording camera was used during all 
operational flights. 


were located at 
points as high as 11,000 feet 
(Mount Bovia), where several tons 


Shoran stations 


of equipment had to be transported 
40 miles by mule train over wind- 
ing, treacherous mountain trails be- 
fore being set up for operation. First 
order of business each morning at 
the remote Shoran stations was to 
contact the survey base at Guate- 
mala City by short-wave radio- 
telephone to communicate a 
detailed weather report. That would 
be updated with interim reports 
during the day as local weather 
conditions changed. 


Aero officials seemed very pleased 
with the performance of the survey. 
Though interpretation of magnetic 
data obviously was for disclosure to 
clients only, it appeared very likely 
that its results would indicate the 
approximate thickness of sedimen- 
tary section in Peten Province. As 
much as 15,000 feet of sediments is 
expected in some areas in Peten. 


Meanwhile, exploration on the 
ground was proceeding rapidly. 
Sloane Exploration Company of 
Houston was reported to have 
moved a Skytop slim hole rig into 
Guatemala. The first location said 
to be staked was about 20 miles 
west of Puerto Barrios, in the Liv- 
ingston area of Izabal Province, near 
the Caribbean Coast. Sloane’s drill- 
ing, initially, was to be centered on 
or near Lake Izabal, which is con- 
nected to the Caribbean by a strait. 
In view of the lack of roads, this is, 
comparatively speaking, a very ac- 
cessible area, with a drilling barge 
in use. 


Compania Petrolera California 
Ltda., subsidiary of Standard Oil 
Company of California, was operat- 
ing two geophysical parties in the 
Puerto Barrios-Livingston area by 
midyear 1957, and had commenced 
core drilling on the Rio Dulce, on 
or near the Livingston structure. 
California was also reported to be 
moving in a deep rig later in the 
year. 


As of midyear, 1957, the follow- 
ing companies had geophysical, geo- 
logical, and/or surveying parties in 
Peten and/or adjoining Verapaz 
Province working in the field: 
Guatemalan Atlantic, Sohio Carib- 
bean, Esso Standard (Guatemala), 
Ohio Oil Company of Guatemala, 
Shell, Union of California, Argus 
Petroleum Corporation, Peguasa, 
Texas, Guatemalan Sun, Signal and 
—The End 


Inguamsa. 
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BULGARIA: Oil was discovered off- 
shore from the port of Varna, on the 
Black Sea, according to a news source 
in Belgrade, Yugoslavia. 


CHINA: Reports from Hong Kong 
told of a major oil strike in central 
Szechwan Province. 


FRANCE: Turbosonde is a new, 21- 
million franc company formed to rent 
and service Russian turbodrill equip- 
ment for use by firms drilling for oil 
in France. 


NIGERIA: Oil production has begun, 
with Afam field yielding 2,500 barrels 
daily and Oloibiri field limited to 600 
barrels per day. New 10-inch pipe 
line from Oloibiri to Port Harcourt 
was scheduled for March completion, 
to boost Oloibiri production to 3,500 
barrels daily. Shell-BP Petroleum De- 
velopment Company of Nigeria found 
the country’s third oil field in Janu- 
ary, 1958, at Soku, in Rivers Province, 
30 miles west of Port Harcourt. The 
initial tanker load of crude was moved 


by Shell to the Pernis Refinery at 
Rotterdam, The Netherlands, early 
in 1958. 


PERSIAN GULF: Abu Dhabi Marine 
Areas Ltd. spudded its offshore test 
near Das Island early in 1958 and 
had reached a depth of 2,000 feet. 
The new drilling barge “Adma Enter- 
prise” was in use for the first time. 


PERU: Compania Peruana del Petro- 
leo El Oriente was reported to have 
completed its fourth well in the Con- 
tamana area for a 500 barrels daily 
oil producer. 


SAUDI ARABIA AND BAHRAIN 
ISLAND: King Saud and Sheik Sul- 
man al Khalifan agreed to a 50-50 
profits split governing a formerly dis- 
puted area in the Persian Gulf, Saudi 
Arabia will determine how the area 
is to be developed. It was expected 
that Arabian American Oil Company 
would take charge of exploration and 
development of the offshore area in 
question. 





Plymouth Oil and French 
Firm to Drill in Africa 


Plymouth Oil Company will jointly 
explore for oil on a 2.4 million acre 
concession area on the Ivory Coast of 
French West Africa with Societe Afri- 
caine des Petroles, a French concern. 

Hopes for oil are based on surface 
oil seeps in the eastern part of the 
concession area and on shows in shal- 
low wells drilled in Ghana, near the 
permit area. 

Plymouth Oil will have a 39 per- 
cent interest in the African project. 
M. L. Benedum-Trees Oil Company 
will have 10 percent. The French 
company will have 51 percent. 


Two Oil Wells Encourage 


More Drilling In Alaska 
Standard Oil Company of Cali- 


fornia and Richfield Oil Corporation 
are preparing to drill a wildcat on 
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the Deep Creek Unit near Ninilchik, 
Alaska. It will be on their extensive 
joint acreage in the Kenai Basin area. 
The location is 50 miles southwest of 
the Swanson River Unit, where two 
productive wells have been drilled. 
The rig used on the productive wells 
has been moved to the new location. 
Falling outside the Kenai Moose 
Range, the new location was deter- 
mined largely by geophysical work 
just completed. 

Swanson River Unit 2, two miles 
south of No. 1, the discovery well, 
encountered the same oil sand as 
No. 1. Operations were suspended in 
No. 2 at 12,046 feet, after 7-inch 
casing was cemented at 11,650 feet 
to protect the oil zone, The discovery 
well in September, 1957, flowed 30 
gravity oil at 900 barrels daily from 
11,150 to 11,215 feet. It is shut in, 
lacking market outlet. 

In the Wide Bay area on Alaska 
Peninsula, across Cook Inlet and 280 


miles southwest of the Richfield dig 
covery, the Humble-Shell Bearcreg 
Unit 1 wildcat is drilling below 8,809 
feet, after cementing 954-inch prote. Jy 
tion string at 6,516 feet, with 
depth 12,000 feet. The well is m 
mored to have had interesting shows 
up the hole. 

In the Yakutat area, 400 airline 
miles east southeast of the Kenai area, 
Colorado Oil & Gas Corporation's 
Well A-1 has been abandoned at 11, 
765 feet. Good gas shows were pr. 
ported at 9,500 and 10,600 feet. 4 
95g-inch string was cemented at 5, 
185 feet. The company is reported 
planning to drill another well in the 
same area within six months. 

In all areas of Alaska, exploration 
is proceeding briskly. It includes seis- 
mic, gravity and surface work, Ad- 
ditional major and independent com- 
panies are acquiring acreage and 
starting exploratory evaluation work, 


White Eagle Group Will 
Make Surveys in Bolivia 


White Eagle International Oil Co. 
has announced execution of a con- 
tract to provide for aerial exploratory 
work on petroleum concessions in Bo- 
livia held by the three-company group 
of White Eagle International, West- 
ern Hemisphere Petroleum Corpora- 
tion, and Blackwell Oil & Gas Co., all 
of Tulsa. A Toronto firm has been 
retained by the three-company opera- 
tion to perform photogrammetric and 
aeromagnetic survey over the entire 
concession area. 

The three Tulsa oil companies hold 
2.2 million acres under concession in 
the Eastern Plains Basin of Central 
Bolivia, adjoining concessions held by 
various major oil companies, includ- 
ing Gulf, Standard of California and 
Shell. The group’s concessions were 
formally granted on Dec. 31, 1957. 

The aerial photography firm has 
two airplanes available in Bolivia to 
perform the work for the Tulsa com- 
panies and others. It is expected that 
the aerial photography for White 
Eagle, et. al., will begin in April and 
will be completed by the middle of 
November. The aerial survey firm also 
has current contracts for photogram- 
metric work for the Bolivian subsidi- 
aries of Shell, Gulf and Standard of 
California. 
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1. Liquids in flare gas going up 
in smoke? 


3. Gas only partially stripped by separa- 
tors? 


4. Well head pressure too low for pres- 
sure drop refrigeration? 





CHILLGAS 


io has the answer! 
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Clip this coupon to your company letterhead 


and obtain further information on the above: 
BX St SH CBee RHABRS = we 


Chillgas Corporation 
P. O. Box 2536 — Dept. 6718 
Houston, Texas 


1 want to know more about Chillgas 


Name 


Position 
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These How-To-Do-It Ideas Can Save You Money 
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Construct Light Doghouse Supports by Pinning Braces in Place 


The unique way of elevating the 
dog house to derrick floor levels 
shown here requires a minimum of 
time and expense. Materials for 
building the bracing and supports, 
are readily available around all rigs. 

The house is lifted and pinned in 
key ways to the rig floor. The short 
angle iron braces nearest the sub- 
structure swing down on their pipe 
hinge and are pinned in place. The 
main braces are inserted in the short 
joints of pipe welded to the side of 
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the doghouse and pinned to hold the 
house level with the rig floor. 

During transporting from one lo- 
cation to another, the short brace is 
folded flat against the floor of the 
doghouse. The main braces are laid 
against the side of the doghouse and 
carried ready for remounting. 

The advantage of this type of sup- 
port is easier handling. It reduces the 
weight of the structure usually used 
to elevate the house to the floor level. 
The key ways at the rig floor enables 


alignment with the door and the floor 
to the enclosed rig at all times, The 
area around the substructure is left 
clear of obstruction that would be 
there with the ordinary mounting. 


Block and Tackle Helps 
Quick Rig Suction Hoses 
The suction hose is a difficult piece 
of equipment to handle when rigging 
up or tearing down and during moves. 
These hoses must be stored during 
moves in a place where they will re- 
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4-CUTTER 
ROCK BITS 
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When it comes to drilling top formations 
for your surface string, you can do the job 
faster and produce straighter hole with 
H. C. Smith 4-Cutter Rock Bits. Even if 
you’re drilling open hole sizes as large as 
26 inches, the deeper penetration of the 
self-cleaning teeth, combined with the non-true 
‘ei rolling characteristics of the cutters, assures 
more effective gouging — scraping action 
and an increased volume of cuttings. 








THE H. C. SMITH 4-POINT REAMER-TYPE ROCK BIT is an 

You save time and money alternative for’ top-hole drilling. Since the bit portion is 
by making straighter hole identical to that of the 4-Cutter Rock Bit, this reamer 
and more hole per hour type offers all of the same advantages. In addition, the 

— another good reason why two reamer cutters located immediately above the cross 
H. C. Smith Rock Bits are — cutters provide increased stabilization. Straight, full-gage 
hole is so effectively maintained —even in problem 

every bit the beet formations — that many operators are now using this 


bit successfully in smaller sizes for deep-hole drilling. 


wD ~) 
GENERAL OFFICES, EXPORT OFFICES HGS es ey / y 
AND PLANT: COMPTON, CALIF. VALHAG LI 


BRANCHES IN ALL PRINCIPAL OIL CENTERS 
IN THE UNITED STATES AND CANADA OiL TOOL Coa. 
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DRILLING HINTS .. . 


to require more than one man to 
handle them. 

One Gulf Coast contractor has de- 
veloped the idea shown in the photo 
to aid in handling and rigging the 
suction hoses; the lifting is done by 
block and tackle rigged on eyes on 
the pipe and on the cantilever arms. 
The cantilevers are built of four-inch 
line pipe and are mounted on the skid 
base of the mud pumps in 5 3/16-inch 





casing. Eyes are welded on the bottom 





of the cantilever arm and also on the 
top of the suction hoses. The block 


ceive protection. During rigging-up or 
tearing-down they are heavy enough 


and tackle is used to swing the pipe 





Fastest wav TO PAYOFF 


in anything but butterscotch pudding 


driltrol speeds the time from spud-in to 
pay-off when directional drilling or 
changeable strata cuts you out of the 
“soft-as-pudding”’ jobs. 


(These drillable wing stabilizers can pay 

off in the soft stuff, too, because fast 

» drilling can be maintained only when 

ff direction is controlled.) 


: on With more weight on the bit, 
te ai you get faster, controlled 
penetration. And, when 
necessary, washover is 

a matter of minutes! 










More than 25,000 
driltrol stabilizers 
have speeded drilling 
all over the globe; 
controlled drilling as 
fulcrums, hole 
straighteners, key seat 
guides, and preventatives 
for pressure differential 
sticking. Sized to fit your job, 
priced at about half the cost of 
a single drill bit! 


The proof of the pudding is increased 
profits for your drilling operations. 
See your driltrol man NOW! 





LOUISIANA OKLAHOMA WYOMING 
Lafayette —CE 4-2137 Oklahoma City — ME 7-3325 Casper — 3-3360 
TEXAS CANADA EXPORT 


New York— Cl 6-0970 
Los Angeles — RI 9-8513 


Houston — OL 4-4871 
Dickinson — 8-4421 


Edmonton — 390-223, 3-6160 
Calgary —AM 25331, CH 3-6651 


CALIFORNIA 
Ventura — MI 3-4366 


driltrol 1361 East Hill Street * Long Beach, California 


Bakersfield — FA 5-6608 Long Beach —GA 4-0461 


For more data on advertised products, use Readers’ Service Cards, last page. 
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and adjust the height of the suction 
lines. 

When the mud pump is spotted be. 
side the mud pits on location, the 
block and tackle is used to raise the 
suction lines and the cantilever arm 
is used to swing the suction line over 
to the mud pit. When the mud pumps 
have to be moved to a new location, 
the block and tackle and winch js 
used to raise the suction line from the 
mud pits; then the cantilever arm 
line are swung around 
until the suction line rests alongside 
the mud pumps. This will protect the 
suction lines and combine the line 
and pumps in one load; thereby re. 
ducing the handling time. This also 
enables one man to rig the suction 
lines after the pumps have been spot- 
ted on location, thereby saving rig-up 
and tear-down time. 


and suction 





Mud System Is Jetted 
By Foot-Operated Valve 


A foot operated plunger valve, 
mounted on the jet system of a mud 
tank settling pit, was installed by one 
drilling contractor to give the drilling 





How-To-Do-It 
ideas 
Earn Money, 


tool 





Wortp Ot: editors want how- 
to-do-it ideas, so your favorite 
short cut or invention could put 
money in your pocket! Write down 
the substance of your latest ideas and 
send them in with a picture or draw- 
ing of the installation . . . if ac 
cepted, $10 for each idea will be 
yours. Send those money-making 
ideas today to Hints Editor, WORLD 
On, P. O. Box 2608, Houston |, 
Texas. 
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DRILLING HINTS .. . 


the livestock, it must be easy to as- 








crew ease of operation in jetting the 
mud system. The foot pedal was 
mounted on a rocker arm and con- 
nected to a plunger valve in one cor- 
ner of the mud tank as illustrated in 
the picture. The valve opens when 
the foot pedal is pressed, allowing the 
settling pit to be jetted. 

The supply line, made of ¥-inch 
pipe, was fitted through one side of 
the steel mud tank to the plunge 
valve and vertically downward for 
make-up into a ¥-inch jet nozzle, in 
the pit corner. A ¥g-inch scrap steel 
plate was cut and tack welded to pro- 
vide support for mounting of the 
rocker arm assembly. The foot pedal 
arm was cut approximately two feet 
in length; two holes were cut in one 
end of the rocker arm, approximately 
6 inches apart, A flat section of scrap 
steel plate, used for the foot pedal 
mounting, was welded perpendicular 
to the arm, as shown in the picture. 
Four 6 or 8-inch 
plate, cut approximately 


sections of steel | 
L'% 
wide with holes, were mounted par- 
the with 


vertical 


inches 


arm 


allel on each side of 
bolts through 


and 


these 
the 
Lower ends of these vertical members 


support 
members arm extension. 

were welded to the steel plate plunger | 
valve assembly and bracing, which is 
tack welded to the lip of the mud 
tank as shown. 








Welded Scrap Pipe Makes 
Portable Cattle Guard 


Numerous designs of portable cattle 


guards have shown up in the oil field. 
These euards are necessary to enable 
the drilling equipment and supplies | 
to reach the rig by the shortest pos- 
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semble or take down, and the weight 
must be kept as low as possible for 
easier handling and transport. It must 
have enough strength to consistently 
hold the tremendous loads of oil field 
machinery and supplies that pass over 
it day after day. 


sible route without inconveniencing 
the farmer or rancher by leaving his 
fence down. 

Usually a gap is put in the fence 
as near the rig as possible to enable 
the owner to continue using his regu- 
lar entrance and not be bothered by 
the traffic to the rig. The gap is 
closed to cattle and other animals by 
a portable cattle guard. To be of real 
use, the guard must not only perform 
its intended restraining 


One operator solved the problem 
with the design shown in the photo. 
The cattle guard is constructed of 
scrap pipe welded longitudinally to 
three small steel I-beams in the con- 


purpose of ventional manner, one on each end 





41) Type SRL-Long Rotary 

\ Slips Provide the—Long 

Life—Safety—Low Main- 

tenance Costs Needed for the 
Deepest Drilling! 
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Type SRS— Short Rotary Slips Available for 
Shallow to Medium Drilling 






VARCO type SRL-Long Rotary Slips 
are especially designed, carefully man- 
ufactured and the most modern con- 
trolled heat treatments are employed 
to produce highest quality perform- 
ance. They have the greatest amount 
of line contact per weight and equal 
size of any Rotary slips. Their ad- 
vanced design combines light weight 
with high ultimate strength to provide 
the greatest possible protection for 
deep drilling. 


FIRM HOUSING OF BUTTONS IN INDIVIDUAL 

COUNTERBORES integral to the slip body prevents 

wear and danger of elements falling into the hole. 

— 

| SHALLOW TOOTH BUTTONS 
reduce penetration to the minimum. 





The gripping element renders maxi- 


mum line contact. 


£ seen ea gies | 


Only VARCO Rotary Slips incorporate all these advanced principles. 
1. Shallow tooth gripping element with maximum line contact and minimum 
penetration. 2. All gripping elements individually, firmly and safely housed in 
counterbored slip bodies. 3. Self-aligning hinge blocks. 4. Forged and heat 
treated alloy steel handles. 5. Maximum strength. 6. All component parts of 
VARCO Rotary Slips are made from selected alloy steel and they are subjected 
to multiple heat treat operations to obtain maximum strength and toughness. 
See Our Section 


in The Composite 
Catalog or... 


Write for new 
catalog! 
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DRILLING HINTS ... 





and one in the middle. The unique 
feature of the guard is the folding 
A-frame which is accomplished here 
by using hinge bolts at the base of 
the angle iron A-frame. The scrap 
plate used as anchors for the hinge 
bolts are welded to the two outer post 
pipe ends at each corner of the guard. 
In this manner, the A-frame can be 
raised and secured to the fence posts 
by using short strands of wire. The 


A-frame can be to consoli- 


lowered 











You've heard about it! Here it is! The 
all-new ROTARY SERIES of full crank bal- 
anced pumping jacks now offered by JEN- 
SEN in addition to their famous Standard 
Series. 


The rack-and-pinion system on this JEN- 
SEN RB JACK makes 
a safe and simple operation for one man 


weight adjustments 


standing on the ground. Weights are 
shifted in such a manner to give lead and 
lag counterweight effect, where such opera- 


tion is desirable. 


date the load during transporting. 
This not only facilitates installation 
and removal, but enable the operator 
to reduce the number of loads during 
transport. 


Offshore Barges Can Use 
Quickly Mounted Scaffold 


One 
structed braces to hold the scaffold on 
the side of the hull and to provide 
a more stable work space. The scaffold 


offshore operator has con- 


also permits work on a larger hull area. 





IT’S THE NEW 


JENSEN 


ROTARY 
BALANCED 





All cranks and weights are floor clearing, 
permitting installation on flat concrete sur- 
faces or simple steel skids. Thus eliminating 
expensive special foundations and crank 
weight wells. 


This new Rotary Series of JENSEN JACKS 
has larger and heavier main shafts and 
bearings, and taller sampson posts. 


Let us send you a free catalog that will 
give you all the specifications on this new 
Rotary Series. A call or a letter will bring 
it to you quick! 


JENSEN BROTHERS MANUFACTURING CO., INC. 


P. O. Box 477-D, COFFEYVILLE, KANSAS, U.S.A. 
Export Office: 60 East 42nd St., New York City 
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The braces are made from 1-inch iron 
rod bent and welded to form a loop 
as shown in the photo. The braces 
are mounted on the side of the barge 
by hooking the ends over the sills of 
a window and placing the scaffold 
board between the braces, Setting up 
the scaffold can be done by one man. 
This scaffold the difficult 
maintenance of the hull without using 


permits 


insecure slings or sling mounted scaf- 
folds. 





Water Pump Suction Hose 
Is Floated on Empty Drums 


A method to maintain the rig 
water supply in the water reserve pit 
at a constant level was employed by 
one operator with the use of empty 
drums. 

The water pump suction hose was 
lashed across the middle of two drums 
that were tied together. These drums 


sealed oil 
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BASIC RESEARCH—The Jasper curves 
for collapse stress, shown on the right, 
ore the basis for the published minimum 
collapse values for A. O. Smith casing. 


DESIGN—(below) A. O. Smith uses its 
electronic computer as a modern tool 


nestablishing sound and accurate cas- 


ng string design. 





r 








AO. Smith line pipe has always been 
manufactured to a high standard of qual- 
ty for almost 30 years . . . precisely con- 
tolled at every step of production. That's 
why A. O. Smith pipe, made and installed 
n 1928, is still in operation. That's why 
much A. O. Smith pipe is in nearly 
"ery important high-pressure line. 
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MAXIMUM COMPRESSION STRESS AT COLLAPSING PRESSURE — PSI 
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TUBULAR PRODUCTS DIVISION 
Milwaukee 1, Wisconsin 


Chicago 4 « Dallas 35 * Houston 2 * Los Angeles 17 
Midland 5, Texas * New Orleans 12 * New York 17 © Tulsa 3 


A. 0. Smith International S. A., Milwaukee 1, Wisconsin, U. S. A. 
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Congrats and $25 to J. E. ROBERTS, Sohio P. Lt. Co., 7438 Forsyth, St. Lovis, Missouri. 
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a Talk about team work... Lone Star Steel’s folks always come 
through with plenty of API quality casing, tubing and line pipe 
for “coach” Joe Roughneck. Joe, symbolic heart of the oil and 
| gas industry, knows that Lone Star is his dependable source of 
, supply. 

The big Lone Star Steel plant is busy ’round the clock . . . and 
Lone Star API quality is always under complete control from 
Lone Star-owned ore mines to finished pipe. Fully normalized, 


of course. 


t Neighbor, wherever you are, specify 
Lone Star and we both get a good deal. 


©1956 
Lone 
Star 
Steel 
Company 
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EXECUTIVE—SALES OFFICES 
W. Mockingbird Lane at Roper * P. O. Box 12226 * Dallas, Texas 
DISTRICT SALES OFFICES 
912 Republic National Bank Building, Dallas, Texas 
Houston, Texas | Midland, Texas | Tulsa, Oklahoma 
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serve to float the suction hose keeping 
it at a constant desirable level below 
the water surface. Obvious advap. 
tages of this method are: 

1. A constant supply of rig water 

is assured. 

| 2. Debris and other material, float. 
ing on the surface, does not en- 


ter the suction hose. 
3. The pit water remains undis. 
turbed, clear and settled as op- 
posed to the general “‘mudding 
up” effect when the suction hose 
| is not supported by a float and 
lays on or near the bottom 
of the pit. Therefore, mud and 
other settled material on bottom 
will not be sucked into the hose: 
this generally occurs when the 
suction hose is not supported, as 
it settles into the mud at the 
base of the pit. 

Two standard fuel or lubricant 
drums can be utilized for this float 
system by welding or lashing the 
drums together. 





Change House Wash Stand 
Built From Small Half Drum 


When the crewmen are coming off 
duty, they need to clean up, and dur- 
ing the tour it is often necessary to 
remove grease and dirt. If the change 
house is equipped with a wash stand 
| such as shown in the photo, they can 
| clean up very easily. 

The materials for the wash stand 
are readily available around all rigs 
and are easily assembled to form this 
handy wash stand. The basin of the 
wash stand is a small drum cut in 
half longitudinally. This is welded so 
that the open side of the half drum 
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is up and one of the cut sides is 
welded to the wall of the change 
house about waist high. In order to 
give the stand extra strength, two 
hort pieces of angle iron are welded 
from the outside ends of the wash 
stand to the wall to form a brace for 
the outside of the basin. For drain- 
age a short coupling is welded to the 
bottom of the basin and a short joint 
of pipe installed in the coupling. The 
drainage is usually run off on the 
sround near-by. 

The water supply is from the rig 
tanks and requires a little more piping 
than the drain. In this case, the faucet 
is attached to a short joint of pipe 
which goes through the wall of the 
change house and then ells and comes 
out on the near side of the change 
house. It ells again and goes to the 
ground. From there the piping would 
go directly to the water supply. 





Substructure Tool House 
Cuts Transport Loads 


This operator has built the tool 
house in the substructure space to elim- 
inate the necessity of moving an extra 
shack from one location to another. 

Quarter-inch sheet metal, with the 
top and sides water-proof, is used, so 
that when the rig is washed down, 
water will not drip through. 

This space also can be used for 
pump parts, hand tools and fittings 
and still leave ample working space. 
lhe parts will be completely protected 
irom weather and water 

The doors shown in the photo fit 
into the substructure and can be locked 
during moves. This not only provides 
good storage and working space, but 
also will protect the crewmen in cold 
weather. 
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for a NEW LOOK at 


down - hole temperatures 


The DELTA-LOG, an exclusive service of Worth Well Surveys, is a 
differential measurement of temperatures. TWO sensing elements 
instead of one do the trick . . . and the secret is super sensitivity, 
detecting trouble accurately where other devices fail. 


Application of the Delta-Log to down-hole problems helps 
you see... 


GAS ENTRY 

CHANNELLING 

TUBING LEAKS 

CASING LEAKS 

LOST CIRCULATION 

WATER ENTRY IN INJECTION WELLS 
GAS OIL CONTACT 

LOCATE ZONES OF PRODUCTIVITY 


the Delta-Log is backed by eight years of 


A proven service 


FIELD experience. 


ne | 





: Boss heapeoonaeg F General Offices: 3621 McCart Street 
teem, Tees = Phere FETE n 4.0609, © Fort Worth 10, Texas 
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PRODUCTION HINTS 


These How-To-Do-It Ideas Can Save You Money 














Collapsible and Portable Work Platform Provides Added Height 


These pictures show how one com- 
pany provides a portable, easy to han- 
dle platform which furnishes a larger, 
more stable work area from which 
high places may be reached. The plat- 
form is built of scrap plate, small di- 
ameter pipe, expanded metal, angle 
iron and iron bars. 

The unit clamps to I-beams or 
angle iron, can be put up by one man. 
The back is hinged to the end of the 
platform so that it can fold down while 
being carried. Chain is used to make a 
guard rail, As an added safety pre- 
caution, a piece of chain is used as 
a safety tie for the platform, 

The platform not only provides 
working space, but also space for a 
small tool rack on the platform. 

The platform frame is made from 
angle iron. Expanded metal is welded 
over the frame to form the floor. On 
the braced end of the base, which is 
next to the beam when the platform 
is in use, two bat iron bars are bolted. 
The bolts act as hinges, and the bars 
can be laid along the floor of the plat- 
form or put in an upright position. A 
piece of plate is welded to the other 
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end of the two bars to form the top 
of this back brace. This plate forms 
the foundation of the clamp used to 
hold the plat:orm to the beam in the 
elevated working position. The clamp 
is cut from plate, and is welded to a 
short piece of pipe which, in turn, is 
welded to the brace plate on top of 
the back brace. The clamps are made 
of half-moon shaped plate placed far 
enough apart to allow them to slip 
over the beams and to be rolled enough 
to tighten up (See first figure). This 
enables the rolling action and weight 
of the workman to keep the clamps 
tight at all times. 

The chain guard rail is erected by 
using two pieces of small diameter pipe 
as corner posts. These are mounted on 
the platform floor in small holes in its 
The small diameter 
pipes have eyes that permit the chain 
to pass through easily. The brace bar 
has a chain welded on one end and a 
hook on the other. The chain is passed 
through the eyes of the guard rail posts 
and hooked to the back brace on 
the other side of the platform after the 
workman is on the platform. The lad- 


outer corners. 


der is made of round bar material and 
is hinged to fold in the same lengths 
as the platform. 


Mount Workshop Grinder 
On Car-Truck Differential 


A car or truck differential mounted 
on concrete or wood flooring can be 
used advantageously in the workshop 
to mount a grinder, buffer, etc. Power 
can be supplied by either gas-engine 
or electric motor. 

The center section of the differen- 
tial can be mounted as a base on con- 
crete or wood with studs. A flat steel 
platform welded to the top portion 
of the differential makes a conveni- 
ent place to fix the grinder and 
motor. 

The platform, 18 inches in length, 
10 inches in width and 1% inches 
thick, will adequately serve for 
mounting the drive engine and buffer- 
srinder or also as a workbench. The 
platform can be made from steel or 
wood depending upon the purpose 
for which it is intended to be used. 
For heavy work and a_ permanent 
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RICHFIELD INSTALLS NUMBER FOUR 


Richfield, like other users who are 
reordering, has installed still another 
bank of Chiksan Marine Loading Arms. 


The first bank of Chiksan Marine Loading Arms on the West Coast 
went into service at Richfield’s Terminal No. 2 in May, 1956. Subse- 
quently, two additional banks of five were installed to render the facility 
among the most modern anywhere. This terminal has since handled 
over 50 million barrels of crude and refined products of many grades. 
Now, with growing need for greater transfer capacity, Richfield has 
ordered and installed an additional bank of three arms. 

On every count, Safety, Economy, Speed, the Chiksan Marine Load- 
ing Arm measures up. So substantial are the savings gained from faster 





Where once seven men labored 30 minutes to hook up 


rubber hose, now one man operating hydraulic controls loading, greatly reduced replacement costs, fewer loss-time injuries, and 
swings a Chiksan Loading Arm aboard, ready for hook elimination of rupture potential, that in many cases these savings can 
up, in less than a minute. There are 96 Chiksan Marine easily amount to the actual purchase price within three years. 


Loading Arms in service throughout the world. Many S abocasetinun tniMietien oil te nantes! - 
nee cn on oe. send for informative bulletin and payout analysis today. 


CHIKSAN COMPANY- BREA, CALIFORNIA + CHICAGO 5, ILLINOIS * NEWARK 2, NEW JERSEY 


Weill Equipment Mfg. Corp. (Division), Houston 1, Texas « Subsidiaries: Chiksan Export Company « Chiksan of Canada, Ltd #58-33 
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GRAYLOC* 
Fitted Manifolds 


Features that make GRAYLOC the 
most widely used connection in 30,0004 
test christmas trees* mean real savings 
on manifolds too. Here is how you will 
save year after year when you specify 
GRAYLOC-fitted manifolds. 

e SAVE MONEY—for high pres- 
sure leakproof connections — GRAY- 
LOC costs less than any other con- 
nection. 

e SAVE SPACE—5 GRAYLOC- 
fitted valves occupy no more space than 
4 flanged valves. 

e SAVE WEIGHT—up to 1/3 less 
total weight means lighter and more 
economical supporting structures, yet 
more strength. 

e SAVE MAINTENANCE— 
GRAYLOC connections are leakproof 
initially and the pressure aided GRAY- 
LOC seal keeps them leakproof—re- 
ducing inspection and repair costs to a 
minimum. 

Gray Tool Company engineers are 
ready to show you just what these sav- 
ings mean to you, whether your needs 
are for a manifold, a christmas tree or 
a single connection. 

*There are more 30,000 psi GRAYLOC 
christmas trees in service than all other 


makes combined. 
For additional information, write or 
‘phone GRAY TOOL COMPANY. 





Tool Company 


HOUSTON 1, 
P. 0. Box 2291 © 


ROCKY MOUNTAIN 
Carl Moulden 


REpublic 4-1641 


EXPORT 
Beckley, Haltom and Hickman 


P. O. Box 1890 1270—6th Avenue 

Casper, Wyoming New York 20, N. Y 
CANADA MEXICO 
Leidecker Tool Company, Ltd Vical, S. A. 


6825—104th Street 
Edmonton, Alberta, Canada 


Av. Insurgentes SUR 
1774, Mexico 20, D.F 
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type installation, a steel platform will 


adequately serve as a rigid working 


table. Other materials can be substi- 
tuted if the table is designed for light 
work. The installation can be modi- 
fied to be more compact for portable 
use. 

This particular installation, as 
shown in the drawing, will give selec- 
tivity for the drive mounting. If it is 
desirable to mount the engine with 
V-belt drive, a double headed unit 
with a pulley in the center between 
bearings can be driven from a power 


| source mounted in the base. V-belts 








are thus protected by the differential 
housing with the base-mounted in- 
stallation. 


Help Good Housekeeping 
With Shopmade Tool Board 


Orderly warehouses and good 


| housekeeping are essential for good 


| 
| 
| 


! 
| 
| 
| 


| of tool is when they need it. 


| employe morale and improved work- 


ing conditions. A tool board around 
a field warehouse serves to some ex- 
tent to solve these problems and 


shows gang members where each type 
Tool 


boards offer ease of accessibility and 


more data on advertised products, use Readers’ Service Cards, last page. 








HOW to increase 


production? Lower Cost? 


HAS THE 


RIGHT 
ANSWER 


...+ from 4 HP to 300 HP... from 





20 bbls to 25,000 bbls... from 200’ 
to 10,000’ and more... Yes, a REDA 
will do that pumping job BETTER... 


Reda Pumps are used as original 
equipment, or replacement equipment, 
because they produce at a lower cost 
per barrel of fluid. Whether it’s large 
volumes from shallow depths, or mod- 
est volumes from great depths, Reda 
Pumps provide operating savings. 


IMPROVED DESIGN: 


Constant research and design 
improvement are responsible for 
lengthened operating life, corrosion 
resistance, low labor cost per barrel 
of fluid produced. 


IMPROVED EFFICIENCY: 


Greatly improved overall efficiencies 

have improved Reda performance as 

much as 25%; a substantial operat- 

ing saving. 

If you have a pumping problem, our 
engineering staff is always ready to 
assist you. Phone or write: 








THE SIGN OF GoOrERC Tap. 
wry REDA 
Pume® 


PUMP COMPANY 
BARTLESVILLE, OKLAHOMA_ 
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minimize loss and breakage of tools. 
As shown in the picture, everything 
from a level to a tape is easily main- 
tained in a secure, neat and conven- 
jent order. 

The boards can be made from a 
variety of materials and are recog- 
nized from the simple, tool outline 
type with nail hangers to the more 
elaborate type requiring hours of 
work by a skilled carpenter. Boards 
can be arranged for permanent or 


portable use. 
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ge 
: WEED and GRASS 
da KILLER dry application 
Casing Clamps Utilized kills vegetation... 
For Steps on A-Frame Pole prevents regrowth 
n 
in Most every A-frame pole derrick 
n used in old pumping fields for pulling | P ae ae 
2] rods and tubing has some type step | Here's the Cassess bad me eliminate ee weed nasenge— 
system so that crews can get to the | safely—economically! This dust-free granular weed killer 
crown block to grease or carry over | controls both broad-leaf and grassy weeds...for a full 
lines when rigging up or tearing season! You just apply UREABOR dry...there is nothing to 
. down. mix—no water to haul. It works in all climates ...in wet or 
$ Discarded casing clamps laying dry areas. Rates of application are low; as little as 1 to 2 
ps layi y PP 
around the yard may be utilized for Ibs. per 100 sq. ft. That’s because UREABOR is a compound 
a single but effective step system on a of two powerful plant-killers. It is noncorrosive to ferrous 
; pole derrick. One company has uti- metals and nonflammable. 
lized a dozen obsolete casing clamps bi + anlifi — 
by converting them to sepe for the This Spreader simplifies and speeds application... 
mast of a three pole derrick, as shown | = pire speryte ote py 
in the picture. The flat metal extension | It holds enough UREABoR to treat 1250 
portion on each end of the clamp | to 2500 sq. ft. without refilling — weighs 
beyond the first bolt hole was cut off 2 ee 6 en 
on the outside piece. On the inside ai r on 
piece, approximately one-half of the | @ 
' ; 95 
metal extension from the outside back | hg Son og ben Ran Sun fonts SO) 
to the first bolt hole was cut off each | 
end, leaving a place for a foothold. | Write today for literature 
After making the proper inside 
aking per inside and | . ; i 
outside cuts, each clamp can be fitted United States Borax & Chemical Corporation 
- on the pole for steps. 
I on 630 SHATTO PLACE, LOS ANGELES 5, CALIFORNIA 
3 , ; 
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THE 


COSASCO’ 


f 


ACCESS 
FITTING... 






your key to access under pressure... ANY TIME! 


WHETHER IT’s oilfield production, refinery or 
pipeline application, the Cosasco Access Fitting is 
your key to entry against pressure—any time! With 
Cosasco Access Fittings you can seal off outlets but 
retain gaging or testing capacity... remove or 
replace valves or other externals... insert instru- 
ments, coupons, samplers, thermocouples and 
hydrogen probes without interfering with normal 
operations. 

HOW IT WORKS. The Cosasco Access Fitting consists of 
three parts: a low-carbon stainless steel (Grade 303) 
gage carrier plug, a high-carbon steel body and a safety 
ring. In closed position (see illustrations at right), the 
plug primary seal presses against the tapered seat of 
the body, effectively blocking the flow of gas or fluid. 
In open position, the plug is backed off until it shoul- 
ders against the safety ring. This lifts the plug straight 
up from its seat and admits pressure—but very little 
volume —past the primary seal. Blocked by the O-ring 
secondary seal, the gas or fluid enters the plug through 
the by-pass holes for direct contact with gage or other 
external equipment. 

ACCESS UNDER PRESSURE. By means of a special tool— 
the Cosasco High-Pressure Retriever—the gage carrier 
plug can be removed from the Access Fitting under 
full operating pressure. This enables the operator to 
gain access at will. 

SAFETY. The Cosasco Access Fitting is the ultimate in 
safe devices for pressure readings. Only a minute vol- 
ume of gas or fluid is ever admitted to the gage... yet 
accuracy is in no way impaired. Cosasco Access Fit- 
tings have a rated working pressure of 10,000 psi... 


are being successfully used at pressures in excess of 
this figure. Only 78 ft/lbs of torque are required 
to operate the gage carrier plug under 10,000 psi 
pressure, and the only tool needed is a standard box 
wrench. 


FREE CATALOG. New 32-page catalog covers. Cosasco’s 
complete line of access fittings, including applications for 
oilfield production, wellheads, fracturing, drilling and cor- 
rosion surveys. Write for free copy today. Or send details 
and blueprints and let Cosasco Engineering Dept. solve 
your particular access-under-pressure problem. 





Access Fitting closed. Primary 
seal in position against 
tapered seat of body. Plug is 
never in contact with body 
excepf at straight threads...is 
protected from pressure, fluid, 
distortion, wear at all times. 





Access Fitting open. Gage car- 
rier plug is shouldered against 
safety ring. Pressure is admit- 
ted past primary seal through 
by-pass holes into hollow plug 
interior. Secondary O-ring 
provides positive seal 


COSA SCcoO”® 


DIVISION 


PERFECT CIRCLE CORPORATION 


11655 McBEAN DRIVE, EL MONTE, CALIFORNIA 
Export Office: 3631 Atlantic Bivd., Long Beach 7, California 


For more data on advertised products, use Readers’ Service Cards, last page. 
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Now...with 
CoSASscoe*® 


ACCESS FITTINGS... 


COMPLETE CORROSION 


SURVEYS 


without system shutdown! 


THE Cosasco Access FITTING provides the key 
to successful corrosion survey work in transmis- 
sion, storage, recovery and processing equipment. 
Previously, it had been difficult and costly—if not 
impossible—to run corrosion surveys inside pipe- 
lines and other pressure vessels without shutting 
down the system. Now, with Cosasco Access 
Fittings, corrosion surveys of all kinds can be made 
under full operating pressures. 

CORROSION COUPON SURVEY. Enables the Corrosion 
Engineer to determine if corrosion is taking place. 
Grade 303 stainless steel coupon holder is installed 
through regular Cosasco Access Fitting body...can 
be easily inserted or withdrawn under pressure at any 
time. Holders are made in 3 categories adaptable to 
various line sizes and survey techniques. Corrosion 
coupons —available in standard lengths of 3”, 6”, and 
8”, in any type of steel or rare metal—may be fully 
insulated from holders...remain unaffected by 
external soil conditions. 


WATER SAMPLING SURVEY. Takes sample of line fluid 
for analysis. Special Cosasco water sampling plug 
with extension nipple and fluid catch attachment of 
S. S. 303 is inserted in Access Fitting body through 
main valve. An upper S. S. assembly consisting of 
a horizontal and vertical run, each with 12” valve, 
is installed on the main valve. This permits taking 
a sample under full pressure and normal operating 
conditions to determine causes of corrosion. 


THERMOCOUPLE SURVEY. Tells operator what part tem- 
perature is playing in corrosion problem. Cosasco 
thermocouple plug attachment (S. S. 303) is inserted 
in Access Fitting body and main valve is removed. 
Iron constantin wire is then pushed through gage 
carrier plug into position in the line. Thermocouple 
can be removed at will or hooked up to chart recorder 
for continuing temperature check. 
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ATOMIC HYDROGEN SURVEY. Discloses whether free atomic 
hydrogen is causing internal blistering. Cosasco hydro- 
gen probe is installed through body of Access Fitting 

.can be easily withdrawn while vessel or line is on 
stream. Ball-check safety device protects against blow- 
out or damage to gage should lower end of probe be 
damaged by excessive hydrogen in line fluid. Probe 
detects presence of free atomic hydrogen... gages 
rate of hydrogen diffusion. 


RATE-OF-CORROSION SURVEY. Gives rate-of-corrosion 
reading electronically. Cosasco Corrosometer* Probe 
is installed under pressure through Access Fitting... 
quickly gives corrosion reading in increments of 
microinches without removing specimens or interfer- 
ing with operations. Readings can be made in as little 
as 30 seconds without withdrawing the probe. 

*T. M. Registered 


FREE CORROSION SURVEY SERVICE 
If you have a corrosion survey problem, Cosasco 
can help you solve it. Send details and blueprints 
and the Cosasco solution will be worked out 
promptly—at no cost to you. 


FREE CATALOG. Send for new 32-page Catalog covering 
Cosasco’s complete line of Access Fittings for Corrosion 
Surveys, Oilfield Production, Wellheads, Fracturing and 
Drilling. 


COSA S CC” 


DIVISION 


PERFECT CIRCLE CORPORATION : 


11655 McBEAN DRIVE, EL MONTE, CALIFORNIA 
Export Office: 3631 Atlantic Blvd., Long Beach 7, California 
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Platform, Turning Lever 


Aid Tank Truck Loading 


To facilitate and speed truck load- 
ing of low gravity crude from lease 
storage tanks, one Saskatchewan pro- 
ducer equips his tank in the manner 
shown in the photograph. A single 
length of large diameter pipe, of light 
weight to eliminate undue stress on 
the gate valve, is brought straight out 
to the loading point, terminating in 
a short 90-degree spout. 

To simplify and speed operation of 


the valve, a small sheet 


was mounted and braced on the side 
of the tank between the tank ladder 


and the valve. Height of the small 
platform is such that a man can stand 
on it comfortably and operate the 
valve quickly as necessary, To elim- 
inate drippings from the spout after 
the tank truck is loaded, provision is 
made for turning the spout through 
180 degrees until it points upward. 
By allowing a half-turn make-up 
when the spout is turned down, the 
pipe easily is turned with the leverage 


NO OTHER PACKING LASTS AS LONG 


‘ z = 3 
| z = 
; 
; 
| 


RW-6E Sets for Round Stuffing Boxes 


MARLO Polished Rod Packing is the most cost-cutting and 
long-lasting packing found in any oil field, anywhere. 








Marlo improved Packings 
For Oval Stuffing Boxes 
With vitalizing, semi- 
metallic insert. Immensely 5 
longer life under toughest 
conditions. The only truly 
i modern oval design. In all 
standard sizes. 














6160 So. Boyle Aven 


x 





1 MARLO outlasts ordinary packing up 
to 8 and 10 times, and more. 


2 MARLO saves oil, reduces wear on 
rods, saves labor. 


3 MARLO does not harden or burn dur- 
ing pump-off. 


4 MARLO is anti-frictional. Its resilient, 
corrosion-resistant, semi-metallic rings 
form a dense, shock-absorbing, bear- 
ing-like surface. 


MARLO has been proved in the field 


and standardized on by more and more 
leading producers. 


| Available in all regular sizes 


Lfavor 


is ippl j St 


AXELSON MANUFACTURING COMPANY 
Division of U.S. Industries, Inc. 
ue ¢ Los Angeles 58, California 


For more data on advertised products, use Readers’ Service Cards, last page. 





metal shelf 






















gained by a short piece of sucker rod 
welded to a band encircling the pipe 


adjacent to the valve. Fast loading 
of the heavy gravity crude is possible 
this It is 
customary in this particular area to 


with type of installation. 
build the equivalent of a three-ring, 
tank, placing the 
the 


750-barrel shipping 


outlet valve at or neat bottom 


of the second ring. 


Hang Plug Valve Wrenches 
Underneath Storage Steps 


Often the 
makes many unnecessary steps to ob- 


pumper or switcher 
tain wrenches when making a tank 
battery run. One installed 
hand wrenches immediately inside the 
firewall underneath the stairway to 
the battery. 


opel ator 


Hooks from scrap metal are spot 





How-To-Do-It 
Ideas 
Earn Money, 
tool 


Wor.p Ot editors want how-to- 
do-it ideas, so your favorite short 
cut or invention could put money 
in your pocket! Write down the sub- 
stance of your latest ideas and send 
them in with a picture or drawing 
of the installation . . . if accepted, 
$10 for each idea will be yours. Send 
those money-making ideas today to 
Hints Editor, Wortp On, P. O. 
Box 2608, Houston 1, Texas. 
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“REGULAR TYPE” 
DUPLEX POLISHED 
ROD STUFFING BOX 


The old reliable; tried and 
proved on thousands of 
wells from coast to coast 
and in many foreign fields. 





ERCULES STUFFING BOX 










= “TEE TYPE” 

HERCULES Duplex Polished Rod Stuffing a Lica g od ROD 

Boxes are constructed from high grade malleable iron STU 

(55,000 PSI Tensile Strength) and are rated 3,000 HERCULES “TEE TYPE” Stuff- 

pound test. Flexibility and the cone-shaped Packing tng Box is very compact, poo 

Rings are the combination of factors which make the 15” high. It is full opening 

HERCULES Stuffing Box without equal for any Shieh stake cule 0 Ok aan 

pumping situation. or pulled without removing 


Stuffing Box body. It is fur- 
nished in 2”, 2/2” and 3” 
sizes with any API Tubing cr 
Line Pipe Thread. 


HERCULES OIL RESERVOIR UPPER GLAND 
*Any HERCULES Stuffing Boxes may 
be equipped with Oil Reservoir Up- 
per Glands on “problem” wells 
which pump-off and burn pack- 
ing. The polished rod moves 
through the oil in the reser- 
voir which lubricates and cools 












“TYPE DP” 
DUPLEX POLISHED ROD 
STUFFING BOX 


A double packed Stuffing Box for 
use on high pressure wells and 
those that flow intermittently 
Especially desirable for wells lo- 
cated near buildings, fire hazards 
or growing crops. Two compres 
sion bolts, in bottom sections, are 


“MANUFACTURERS OF OIL FIELD EQUIPMENT 





GENERAL OFFICES AND PLANT TULSA, OKLAHOMA tightened on lower packing set 

, : tO while replacing packing in upper 

Export Representative: Oil Field Equipment Co., Inc., | 30 Church Street, section. Possess same flexibility 
New York 7, N. Y. as the regular and Tee base type 
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z is 
ee . 
< = highest quality 
CONTAINS NO _ 
CHLORINATED SOLVENTS S 
OR OTHER HALIDES OR SULPHIDES e im i water cans 
| ' and coolers 
a 
w 
= Specify “GOTKOOL” the next time you 
q order water cans or coolers. “GOT- 
The most effective chemical for treating > SESS" seine eomeeninn Sage 
water cooler... fresher... purer. Extra 
p A Q F F | N wide, snug-fitting, splash-proof top keeps 
| @ out impurities. Non-leaking, push-button 
Control paraffin in tubing, flow lines and tanks iz foucess, cither extended or secensed Gushy 
iniectic ; ed. Buy “GOTKOOL” 
by the CONSTANT injection of BRAKESOL. This = Prager i seid 
eliminates costly Paraffin removal methods. x 
Reclaim tank bottoms with BRAKESOL. |< 
‘Bez GOTKOOL Water Cooler — made in 1'-, 2-, 3-, 5-, 10-, 15-, and 
FOR SERVICE | & 20-gallon sizes with either extended or recessed, flush-mounted 
Contact your Supply Store or Qa faucet 
nearby Treating Engineer. 
wa 
x GOTKOOL Water Can — made in 1'-, 2-, 3-, 5-, 10-, 15-, and 
20-gallon sizes without faucet. 
2 
a Insist on the genuine — look for the Blue and Black 
Label with the name “GOTKOOL” in Red. 
a. com Bess - - - — -— - - - ener ee one 
BOX 9506 * OKLAHOMA CITY, OKLA ire H. P. GOTT MFG. CO. 
EXPORT DISTRIBUTOR: THE NATIONAL SUPPLY CO., EXPORT DIVISION — om ~~ "WINFIELD, KANSAS — 
’ 


MAY, 1958 WORLD OIL For more data on advertised products, use Readers’ Service Cards, last page. 233 























Will Your Assets Abroad 
Go to Blazes? 


Should fire or other disaster strike your business overseas, are 
you adequately covered with insurance that will fit your specific 
needs? Does your protection comply with local laws and insur- 
ance regulations? Is your liability protected? Will your profits 
continue? 


Mr. Lance LaBianca, 


AFIA Supervisor for Japan 


Sound protection abroad is no simple matter. It takes skilled 
planning by experienced foreign insurance specialists who know 
your business problems and keep abreast with changing condi- 
tions and the insurance requirements of every country. 

The American Foreign Insurance Association, for decades, 
has provided American business operating overseas with that 
type of protection. It also provides your local management 
abroad with the services of experts like Mr. Lance LaBianca, 
AFIA’s supervisor in Japan, for consultation, guidance and 
prompt claims adjustment when a loss occurs. 


Ask your insurance agent or broker to discuss your foreign insurance problems with AFIA. 

















AMERICAN FOREIGN INSURANCE ASSOCIATION 
161 William Street e New York 38, New York 
CHICAGO OFFICE Insurance Exchange Building, 175 West Jackson Blvd., Chicago 4, Illinois 
BABE E AS CORPICE . 2 oe cc cen 400 Vaughn Building, 1712 Commerce Street, Dallas 1, Texas 
. 3277 Wilshire Boulevard, Los Angeles 5, California 
SAN FRANCISCO OFFICE . . Russ Building, 235 Montgomery Street, San Francisco 4, California 
WASHINGTON OFFICE . . . Woodward Building, 733 15th Street N.W., Washington 5, D.C. 


An association of 22 American capital stock fire, marine, casualty and 


surety insurance companies providing insurance protection in foreign lands 





For more data on advertised products, use Readers’ Service Cards, last page. 
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| welded to the bottom of the stairway 
| member. The wrenches can be 
| quickly hung on these hooks and are 
| easily accessible to operate tank out- 
let valves. This is probably the most 
convenient spot around the battery to 
store wrenches, since the pumper o1 
switcher must pass the stairway if the 
| tank battery is fenced. 





Install Drum for Sump 
Below Tank Run Outlet 


One operator has efficiently elimi- 


nated oil loss and waste oil accumula- 


tion near the connection used when 
making tank runs by truck. A drum 
installed below ground level under- 


neath the connection eliminates any 
waste as well as to eliminate the haz- 
ard created by waste oil, 

As shown in the picture, a 2! 9-inch 
collar is welded to the center of the 
drum. Two 2!4-inch nipples are 
made up into the 21-inch gate valve 
with the upper one into a 91/,-inch 
collar welded to the bottom of a four- 

| inch swedge. The swedge is made up 
| into a four-inch plug valve w hich 
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connects the four-inch run line back 
to the battery. The lower nipple is 
made up into the collar set in the 
drum, also holding a short section of 
94-inch fitted inside the drum. 

When oil is being run, the 2'4- 
inch gate valve is closed, and oil 
naturally collects in the riser above 
the gate valve. After the run is com- 
pleted and the four-inch plug valve is 
closed, any excess oil in the swedge 
and riser below the swedge can be 
drained into the sump through the 
91-inch gate valve. 

This system has served very well 
to eliminate any waste oil from col- 
lecting around the battery installa- 
tion. When the sump becomes full, a 
suction may be pulled on the swedge 
to empty the drum through the 2'4- 
inch vertical riser. 





Steps to Exhaust Flare 
Make Maintenance Easier 


Valves and vents in exhaust lines 


flares around storage batteries 
eventually require maintenance. To 
facilitate easy access to this equipment 
one gager had ste ps built on the 
supporting pole at the end of the line. 
This simple installation was inexpen- 
sive to build and made the job easier 
and safer when maintenance was re- 
quired at this height above ground 
vel 

A Support fo1 the vent line is nor- 
mally provided with a tee made up in 
the line and fitted to a vertical line 
of the same size pipe. The steps can 
be made from scrap rods welded at 
nght angles to the vertical pipe sup- 
port with spacing at convenient inter- 
vals, 
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Designed 
for Your 


1 A precision insert rod pump of 414” 0.D. 
x 334” 1.D. built to Pacific standards. 


a A specifically designed pump for pump- 
ing large volumes of fluid efficiently at any 
speed — fast or slow—with a conventional 
pumping unit installation. 


3 A pump that will seat in a regular pro- 
duction casing packer and may be operated 
in 5” casing (or larger) thereby eliminating 
tubing. 


4 A pump ideally suited for pumping water 
supply wells in the range of 2000 to 3000 
barrels of fluid per day for water flooding 
operations. 


5 A pump equipped with Pacific Pacilite 
chrome plungers and the latest design rubber 
lined cages for long trouble-free operation. 


Ask your Pacific field salesman for 
more details or write: 


PACIFIC PUMPS, INC. 


A DIVISION OF DRESSER INDUSTRIES, INC. 
HUNTINGTON PARK, CALIFORNIA 
Mid-Continent Division: 

1358 So. Sheridan Ave., Tulsa 12, Oklahoma 
Pacific Pumps of Canada, Ltd., 
Edmonton, Alberta 


Waterflood* 
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34-inch rods lift weight equivalent Nb rh . . 
of 2 passenger cars S feet... (Calor ! 
126 million times! Still going strong! | lai | 


3/4.-INCH DIAMETER SUCKER RODS MADE OF “K" MONEL* fe 
AGE-HARDENABLE NICKEL-COPPER ALLOY WERE INSTALLED at vt 
IN SOUR WEST TEXAS WELL OVER TEN YEARS AGO. at . 
EXCEPT FOR BRIEF INTERRUPTION TO CHANGE WELL 
“TUBING, THIS STRONG, CORROSION-RESISTING *K" MONEL 
STRING HAS BEEN WORKING EVER SINCE-LIFTING 
AND DROPPING ITS OWN WEIGHT PLUS THAT OF THE Te 
COLUMN OF OIL (8690 POUNDS) EVERY dilet, Gage hE IE 
THREE SECONDS! e 























eo : 





GIANT LEGS OF HUGE 
1O-STORY HIGH 
S-55 OFFSHORE DRILLING 
RIG—LARGEST SEAGOING 
RIG EVER LAUNCHED IN 
NEW ORLEANS~—ARE PROTECTED IN CRITICAL SPLASH 
ZONE BY THIN O.031-INCH MONEL* NICKEL-COPPER 
ALLOY SHEATHS. 65 FEET FROM TOP TO BOTTOM! 
MONEL SHEATHING HAS PROVEN ITSELF THE MOST 
PRACTICAL WAY TO CONTROL SPLASH CORROSION. 


Do you have a metal problem? 


PERHAPS AN INCO NICKEL ALLOY CAN LEAD 
YOU TO A QUICK SOLUTION. TO FIND OuT, 
WRITE FOR INCO'S "METALS TO MAKE PETROLEUM 















yep SO sensttve 
Barges the WESSUNE 





change of one Step Up- 


HIGHLY SENSITIVE INSTRUMENT-USED FOR CORRECTING 
GEOLOGISTS’ ALTIMETERS— CHARTS AIR PRESSURE 
VARIATIONS AS SMALL AS 0.0003 PSI..-THE EQUIVALENT 
OF AN 8-INCH STEP UP A FLIGHT OF STAIRS. HEART OF 
THE BAROGRAPH IS A MONEL NICKEL-COPPER ALLOY 
ACTUATOR. MONEL ALLOY WAS PICKED BECAUSE IT 
RESISTS CORROSION EVEN IN DAMP SWAMPY COUNTRY, 
WHICH WOULD ALTER CRITICAL DIMENSIONS AND 
AFFECT ACCURACY. 
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PRODUCTION EQUIPMENT PRODUCE MORE"! 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street Nn New York 5, N. Y. 


ANCO, 


INCO NICKEL ALLOYS 


MAY, 1958 


*Registered trademark 
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What’s 


among MEN 
im the INDUSTRY 


0, L. Lewis has joined Ehrhart & Asso- 
ciates, Inc., as chief engineer, in charge 
of the E & A Engineering de partme nt in 
both their Los Angeles and San Francisco 
offices. He comes to E & A from C. F. 
Braun & Co. 


Sohio Petroleum Company has announced 
the transfer of Glen V. Mulcahy to the 
Lafayette office. Mulcahy is a senior geol- 
ogist who has been with Sohio since 1956. 
He is transferring to Lafayette from Hous- 
ton. 


Berke L. Thompson, formerly service engi- 
neer for Dowell Inc., has resigned to ac- 
cept a position as staff geologist with 
Byron M. Finch, Oil and Manage- 
Charleston, W. Va. 


Gas 
ment, 
Roy E. Dosser, executive assistant in the 
Jackson, Miss., Sinclair Oil 
& Gas Company, has been named Jack- 
son division manager. He succeeds J. F. 
Snyder, vice president and division man- 
ager, who has taken a 

retire this 


division for 


absence 
Gene O. 
geologist, becomes 


Jac kson. 


leave of 
and who will year. 
Davis, 


assistant division 


Jackson division 
manager 


Amuedo, 
partner in the con- 
sultating firm, Doer- 
ingsfeld, Amuedo and 
Ivey, left Denver re- 
cently to spend about 


Curtis L. 


two months in Italy. 
He will be consulting 
with the Italian gov- 


emment on photoge- 
ologic problems, and 
will also be training 
Italian geologists in 
photogeology. His as- 
signment will carry 
him into several parts 
of Italy and Sicily 





Curtis L. Amuedo 


T. E. Hull has been named district geol- 
ogist in Pan American Petroleum Corp.’s 
Bismarck, North Dakota, Exploration of- 
fice. Hull moves to Bismarck from Billings, 
Mont., where he had been district geolo- 
gist since 1954. Pan Am closed its Billings 
district office recently. 


P. C. Spencer, president of Sinclair Oil 
Corporation since 1949, has been elected 
chairman of the board and chairman of 
the executive committee. He will continue 
as Sinclair’s chief executive officer. M. L. 
Gosney, after serving Sinclair for more 
than 41 years, is retiring as chairman of 
the board and chairman of the executive 
committee. E. L. Steiniger, formerly ex- 
‘cutive vice president—operations, has 
been elected president to succeed Spencer. 
MAY, 
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Happening 








W. R. Johnston 


J. C. Johnston 


Aspen Drilling Co., a new contract-drill- 


ing firm began operations in the Four 
Corners area recently. General manager 
for the new company is W. R. (Bill) 


Johnston who until recently was manager 
of production operations for Northwest 
Production Co., Albuquerque. J. C. 
Johnston, Bill Johnston’s father, is_re- 
gional manager of Continental Oil Co.’s 
Production department at Denver. The 
elder Johnston has been with that com- 
pany for 39 years, working in Oklahoma, 
New Mexico, Texas and Colorado. He 
will retire in August of this year; and, 
at that time, he will become associated 
in Aspen Drilling Co, J. C. Johnston’s 
daughter, Mary Johnston, Denver Oil and 
Gas attorney, is secretary of the new com- 
pany. Aspen will start with 2 rigs, one 
a National T-32 and the other a National 
T-12. They will work primarily in the 
Four Corners area of Colorado, New 
Mexico, Utah and Arizona. 


Harold R, Porter has been named assistant 
manager, Product Engineering depart- 
ment, Standard Oil Company of Cali- 
fornia. Porter, who joined Standard in 
1945, moves up from the position of senior 
product engineer. He succeeds Benjamin 
M. Berry, who retired recently. 


The Texas Company’s Domestic Produc- 
ing department has named two assistant 
general managers and two new division 
managers. Other personnel changes also 
were announced. M. L. Terry, Division 
Manager, Oklahoma division, will retire. 
H. O. Woodruff, assistant general man- 
ager, will replace Terry as division man- 
ager, Oklahoma division, with headquar- 
ters at Tulsa. S. T. McCardell, assistant 
division manager of the Louisiana division, 
will be transferred from New Orleans to 
Houston to become assistant general man- 
ager, replacing Woodruff, J, H. Markley, 
Jr., assistant division manager of the West 
Texas division, will be transferred from 
Fort Worth to Houston to become assist- 
ant general manager. Tom T. Freeman, 
division manager of the Rocky Mountain 
division, is being transferred from Denver 
to the general manager’s staff, Houston, 
as manager of land evaluations. O, B. 
Hocker, assistant division manager of the 
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CUT STUCK 
SAND LINES 
INSIDE 
TUBING 


KINLEY 
SAND LINE 
CUTTER 


M. M. Kinley Company, Licensees 


ABILENE, TEXAS 


iy eit re MD 30s60506606600006000 OR 2-533! 
BAY CITY aw 
5. F.. Gr ene Cl 5-4526 
BEAUMONT, TEXAS 
Assoc. RCACL Eqpt., Inc.... TE 5-7046, ZF 8-2023 
ar a ae pana 
aid nepeenesidenes ieee 3-5264 
OLENDIVE, “MONTANA 
RAL EE RA eee EM 5-3833 
HOBBS, NEw MEXICO 
Horne Well Service Co..................0+- 3-5396 
HOUSTON, TEXAS 
Assoc. Eng. & Eqpt., Inc............... CA 5-1103 
KILGORE, “ 
Davis-Kemp Tool Co., Inc..............--05- 554! 
LAFAYETTE, LOUISIANA 
oc. id Bs Cob vecsscoveses CE 5-6770 
LIBERAL, — 
eB ia ccc cdnscénsdoes Main 4-3598 
LINDSAY, “OKLAHOMA 
Rainbo 9 ter DLiktn dees gb0bbs 6660K006000 530 
MIDLAN TEXAS 
Lesesee Service I Ma 5 ant ann, t:0, 0:64 MU 2-163! 
NEW ORLEANS, LOUISIANA 
- es Ws a6 50 09.60%640 VE 5-4083 
OKLAHOMA CITY, OKLAHOMA 
ainbo Service Co.......... ME 4-2131, ME 4-0105 
WHITTIER, CALIFORNIA 
Cee WH BIG Gis... c cccccccsecsees Ox %-2781 


ne re Line 
WICHITA FALLS, TEXAS 
Hudson-Eads, Inc. ......... 2-3767, 2-8584, 3-4690 












Original 
Equipment 
In These 
Gas Engines 


CLARK 
WAUKESHA 
WORTHINGTON 
COOPER-BESSEMER 


To get better service from your engines— 
regardless of make—send for FREE Pocket 
Catalog and Application Chart that speci- 
fies the RIGHT plug for ALL your engines. 
We'll also send you Field Reports 
which prove STITT New Triple 
Ignitors give better perform- 
ance because they hold their 
gap setting longer. 


STITT IGNITION Co. 


Dept. WO Columbus 1, Ohio 


HEAVY DUTY INDU 


STITT MAKE 
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Talel-lamial-mesiel-h. Ze | 45 
of New York 





Natural gas consumers on the eastern seaboard 
never give a thought to the old maxim about that 
gap between East and West. Under their cities 
run dependable connecting pipelines to gas fields 
west of the distant Mississippi. Transco is 
privileged to take your gas where the most 
people are: through Transco the twain will 


always meet to their mutual advantage. 
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Wanted by FBI 





Irwin Millner 


Irwin Millner is being sought by 
the FBI for conspiracy to violate the 
Interstate Transportation of Stolen 
Property Statute. Millner is alleged 
to have conspired with other in- 
dividuals in the theft of geological 
and geophysical maps belonging to 
the Gulf Oil Corp. 

Reportedly, Millner has had con- 
siderable experience in the oil in- 
dustry in the U, S. and Canada. 

Born, March 8, 1908, St. Louis, 
Mo. Height, 6 feet, 3 inches. 
Weight, reported variously as_be- 
tween 275 to 375 pounds. Build, 
heavy. Hair, gray. Eyes, brown. 
Complexion, florid. Race, white. 
Nationality, American. Millner 
combs his hair straight back and 
has a clean shaven, round face with 
double chin, he wears heavy rimmed 
glasses for reading and is said to 
have a very impressive personality. 

Any person haying information 
which might assist in locating this 
fugitive is requested to notify im- 
mediately the FBI, U. S. Depart- 
ment of Justice, Washington 25, 
D. C., or the special agent in charge 
of the nearest FBI Division. 




















South Texas division, has been named di- 
vision manager of the Rocky Mountain 
division and will move from Houston to 
Denver. George H. Clark, assistant to gen- 
eral manager, is being transferred to as 
sistant division manager of the South 
Texas Texas division, replacing Hocker. 


L. C. Stratton, assistant division produc- 
tion superintendent for Sinclair Oil & Gas 
Company at Fort Worth, has been pro 
moted to division production superintend- 
ent. He succeeds John T. Reeves who will 
retire this year. 


| Sohio Petroleum Company has announced 


the transfer of Calvin C. Chimene to the 
Houston district office. Chimene, a geo 
ogist, has been with Sohio since 1952 and 
is transferring from Lafayette, La. 


Kerr-McGee Oil Industries, Inc., has di- 
vided its Southern division exploration of- 
fice into exploration and development 
units with Robert B. Capps remaining ¢ 
vision manager in charge of the office. 
L. L. (Ches) Limes has been named dis- 
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per 
Site — hie sens nti i ROR 


Tailored for Offshore Operations . . 


Tuboscope Company’s used dri/l/pipe inspection 


Tuboscope’s Isolog® measures and records wall 
thickness of drill pipe as it is being pulled from 
the hole. As the pipe is being pulled, a gamma 
ray beam is continually directed diametrically 
through it. Variations in pipe wall thickness cause 
corresponding variations in the amount of gamma 
rays passing through the pipe to a scintillation 
counter. These variations result in corresponding 
variations in the signal transmitted to the recorder, 
indicating relative wall thickness. 

The standard Sonoscope® detects and records 
inside and outside surface discontinuities as the 
pipe is being pulled from the hole. When per- 
forming an Isolog-Sonoscope inspection, the oper- 
ator, by scanning the logs being produced, quickly 
determines the effect of defects and wall thickness 
reductions on serviceability of the pipe. 











SONOSCOPE 
/SOL0G 


@ Measures wall thickness while coming 
out of the hole 


e Detects fatigue cracks, corrosion, pits, 
cuts, etc. 


e Detects internal structural conditions 


SRT LIE PFS SRO ORE ED COLETTI MLL MS ASOT ET NE PS LE 


APPROXIMATELY ZERO WEAR 





15% EVEN WEAR 











2919 NOLMES RO. 


HOUSTON, TEXAS 
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trict geologist in charge of exploration, H. H. (Bob) Roberts, assistant manager 
and Jerrie Pittman is district geologist in| and Southern California representative of 
charge of development. the Public Relations 
department of Stand- 
James D. Stahl, a field drilling and pro- ard Oil Company of 
duction superintendent for Union Produc- California, retired re- 
ing Company, has been transferred to cently after 42 years 
Refugio, Texas, from Houma, La. of service with the 
company. 
q : -r as been 
Frank P. Sonnemberg was appointed chief } ba peg oe 
geologist and Paul D. Balbin chief geo- ey An ait to sublic 
physicist for Chaco Petroleum, S, A., Bo- shies S ailien —— 
livian subsidiary of Tennessee Gas Trans- TC @>tons cone 
“oe : 1942 and assistant 
mission Company. ; 
manager of the de- 


partment since 1952. 


Sohio Petroleum Company has announced He joined Standard 
the transfer of Sam Rogers to the Lafay- in 1916 and_ subse- H. H. Roberts 
ette, La., office. He is an exploitation geol- quently handled a 


ogist. variety of sales and advertising assign- 











Get more footage at lower cost with 


ALLOY-STEEL 


| Weldless Jars 


.. «forged from ONE PIECE — 
of Alloy Steel 
































Each SPANG WELDLESS JAR is 
forged from a single piece of 
selected alloy steel and is scien- 
tifically heat-treated and tempered 
to obtain proper hardness and 
toughness in the rein sections for 
maximum strength and wear re- 
sistance in the most severe drilling service. 


The joints, heat-treated and precision machined, 
are stronger and more durable, assuring fewei 
fishing jobs. Records over the years 
show up to four times more foot- 
age with SPANG Alloy-Steel 
WELDLESS JARS. 


; For further information on weldiless jars, 

4 and for FREE CATALOG of other SPANG 

_____. sable tools, contact your nearest Dealer or 3 
| write direct to: 








DEPT. 0-6 BUTLER, PENNSYLVANIA 


For over 60 years Manufacturers of Spang Weldiess Jars and a Complete Line of 
Cable System Drilling and Fishing Tools for Oil and Gas Wells, Water Wells, 
Prospect Drilling and Shot Blast Holes. 
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ments before being named public relations 
representative for Southern California. 
Arizona in 1925. 


Roy C, Williamson, assistant manager of 
the Fort Worth, Texas, division for Sjn. 
clair Oil -& Gas Company, has beep 
named Fort Worth division manager, Wil. 
liamson succeeds P, C. Brooke, vice presi. 
dent and division manager, who has taken 
a leave of absence and who retires this 
year. M. H. Lowrance, exploration super. 
intendent of the Fort Worth division, be. 
comes assistant division manager succeed. 
ing Williamson. D. A, Jerome, staff land. 
man for the Houston division, becomes 
exploration superintendent of the Fort 
Worth division succeeding Lowrance. 


Winona Oil Co. elected James O. Breene, 
president, and L. A. Payne, vice president 
of the company. Breene succeeds E, (€, 
Breene, who becomes chairman of the 
board. 


P. A. Robertson, division economics geol- 
ogist of Gulf Oil Corporation, Houston 
Production division, has been transferred 
to Bahamas Gulf Oil Company in Nassau 
with the title of special representative, 
Robertson will have charge of all of Gulf’s 
exploration and production activities in 
the Bahamas. 


Tidewater Oil Company’s Central division 
Production department has announced 
three appointments. W. H. McPhail has 
been promoted from area engineer at 
Drumright, Okla., to area superintendent 
at Drumright. He succeeds E. L. Layman, 
who retired recently after 32 years serv- 
ice with the company. E. O. Smelser has 
been promoted from senior field engineer 
at Odessa, Texas, to area engineer at 
Drumright. T. C. Gibson, senior field en- 
gineer at Hobbs, N. M., has been pro- 
moted to area engineer at Sallyards, Kans. 


Addison L, Hayner has opened petroleum 
consulting offices at 2 West 46 St., New 
York City, and intends to specialize in 
evaluation work. Hayner, a geologist, was 
associated with Reiter-Foster Oil Corpora- 
tion during the past six years. 


William H. Young has been elected vice 
president of Felmont Oil Corporation. 
Young has been associated with Felmont 
since 1954 as general manager of the 
company’s Bradford division, which 1s 
concerned with all operations in_ the 
Northern Appalachian Basin. 


James C. Stirton, vice president in charge 
of engineering and construction for Ara- 
bian American Oil Company, has retired 
after 38 years in the oil business. 


Humble Oil & Refining Company an- 
nounced new assignments for three district 
superintendents in its Production depart 
ment. A. M, Orr, who has been district 
superintendent for the Scott & Hopper 
district in the Southwest Texas division 
for the past 10 years has been transferred 
to the Imogene district as district superin- 
tendent. He replaces A, B. Vanhooser who 
is retiring. Frank Bass, district superin- 
tendent for the Kelsey district, will as 
sume direction of the Scott & Hopper 
district. J. E. Cox, district superintendent 
of the Castaic Junction district in Cali- 
fornia for five years has been transferred 
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to the Bakersfield district in California. 
Cox was replaced by J, F. Jeansonne, who 
had been district superintendent at Bakers- 
field for two years. 


Sunset International Petroleum Corpora- 
tion named Morton A. Sterling president 
of the company. J. D. Sterling, president of 
Sunset tor many 
years, Was named to 
fill the recently cre- 
ated position of chair- 
man of the board. M. 
A Sterling became as- 
ciated with Sunset 
in 1946 and 1950 was 
named vice president 
in charge of produc- 
tion and elected to the 
board of directors. He 
has been executive 
vice president since 
1955 and a member 
of the executive com- 
mittee since 1956. Morton A. Sterling 


Sohio Petroleum Company has announced 
the transfer of Gred Grimes to the Tyler, 
Texas, office. He is a junior engineer 


The Wilshire Oil Company of California 
announced that Edwin Singer has been 
elected chairman of the board of directors, 
and Edwin G. Coopman, president and 
chief executive officer, succeeding Robert 
0. Anderson. Four new directors were 
elected. The new directors are: Singer, 
Coopman, Richard Davy and Herbert M. 
Singer. Other corporate officers elected 
were Earle W. Allen, executive vice presi- 
dent, Owens A. Dunnahoo, treasurer, and 
John J. Corwin, secretary. R. W. Curtis 
remains as legal counsel and assistant sec- 
retary 


Standard Oil Company (Indiana) has 
eected Frank O, Prior chairman and 
hief executive officer and John E. Swear- 
ingen president upon the retirement of 
Robert E. Wilson, chairman for 13 years. 
Prior has been president since 1955, 
Swearingen has been an executive vice 
president since 1956. In other moves, ad- 
ditional responsibilities, largely in the co- 
rdination of activities with some of the 
ompany’s major subsidiaries, have been 
given to Robert C. Gunness, also an ex- 
utive vice president since 1956; and 
George V. Myers, general manager of 
production, has been elected vice presi- 
lent for production. 


Ben D. Gould has assumed duties as chief 
etroleum engineer and production super- 
ntendent for Reiter-Foster Oil Corpora- 
tion, He was formerly petroleum engineer 
t American Petrofina Company of 
Texas, 


Murray E. Body has been appointed gen- 
tal manager of Tidewater Oil Company’s 
perations in Turkey. Body succeeds Mar- 
tn H. Mitchell, who is returning to as- 
‘ume a post as assistant to J. Earle Gray, 
ad of foreign exploration and produc- 
On Operations, in San Francisco. 


Curtis H. Johnson, formerly division man- 
ger (offshore) and more recently area 
manager (Europe, Africa and Middle 
Last) for Geophysical Service, Inc., has 
pened offices at 816 W. Fifth Street, Los 
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ANNOUNCING 


For long uninterrupted runs 
in hard formations 


V-DOOR 
DIAMOND 
DRILL BIT 


PATENT APPLIED FOR 


Another dividend you receive from 
Hycalog’s continuing research program 


Already Breaking Records for making hole in the deep 
Bromide sands of Oklahoma, the V-Door bit incorporates 
a new concept in bit design. . . exclusive with HYCALOG. 

To prevent plugging of the center section . . . a com- 
mon problem with conventional diamond bits ...the new 
HyCALoec bit actually cuts a small core. Then, by a combina- 
tion of hydraulics and bit design, the core is broken off in 
short segments and washed through the V-Door slot out of 
the hole. As a result of this design, far more hole per trip 
than ever before possible has been made in these extremely 
hard formations. 


Ask your HYCALOG representative for performance 
records of V-Door bits. 


Hycalog, inc. 


505 AERO ORIVE 
SHREVEPORT, LOUISIANA 


BRANCH OFFICES IN PRINCIPAL OIL PRODUCING AREAS 
DIAMOND CORING + DIAMOND BITS + WELL LOGGING + CORE ANALYSIS 
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Type 154 
Ss 





Type 156 
Speedmill 


he 


NEW KINZBACH SPEEDMILLS 





UTILIZING TUNGSTEN CARBIDE PARTICLES that 
continuously renew their cutting edges, new 
Kinzbach Speedmills offer you faster, surer 
milling under even rugged down-hole condi- 
tions. Because of their extreme hardness, they 
require fewer replacements . . . fewer round 
trips. 

Kinzbach Speedmills require less torque for cut- 
ting . . . eliminate drill pipe wind-up . . . reduce ’ 
shock on drilling string. They retain their high * 
strength and hardness at elevated temperatures | 
and are unaffected by heat generated by cut- 
ting action. Most important, the close control of 
speed and weight necessary in ordinary sub- 
surface milling operations is not necessary with 1 
Kinzbach Speedmills. } 
For faster cutting . . . surer cutting, be sure your 
next milling job is done with Kinzbach Speed- 
mills. Types available for every down-hole cut- 
ting problem. 


TYPE 154 SPEEDMILL 

This mill is designed for attachment directly to a Kinzbach 
Type H Whipstock as the first tool in progressive milling 
operations. After the Whipstock is set, the attachment bolt is ' 
sheared and milling operations can begin. The luge on the face 

of the Whipstock engages the tapered pilot of this mill, forc- i 
ing it to cut through the pipe wal! without thinning the top t 
section of the Whipstock. The Model 154 Speedmill is used 

to cut the first two and one-half feet of window only. 

















i 
i 
TYPE 155 SPEEDMILL | 
After the first stage of window cutting is com- 
pleted, the Kinzbach Model 155 Speedmill is i 
run to complete the window. This tool is de- i 
signed to utilize cutting force reactions so { 
that maximum length of window may be cut, ' 
while side blades are designed to resist re- { 
duction in gage diameter during operation. 
Type 155 
Speedmill 


TYPES 156 AND 159 SPEEDMILLS 

For general and milling operations. Used to 
mill up pipe or tools in the well and to shape 
the ends of obstructing materials for subse- 
quent fishing operation. 


Export Office: 
74 Trinity PI. i 
New York, N. Y. i 






Type 159 
Speedmill 


KINZBACH TOOL CO., INC., P.0.BOX 277, HOUSTON, TEXAS 





For more data on advertised products, use Readers’ Service Cards, last page. 





Angeles, as geophysical consultant. Johp. 
son will provide both domestic and {gy. 
eign service. 





F. Cushing Smith Dr. L. A. Kimpton 


Standard Oil Company (Indiana) ha; 
elected Dr. Lawrence A. Kimpton and 
F. Cushing Smith as directors. Dr. Kimp- 
ton is chancellor of the University of 
Chicago. Smith, general manager of th 
company’s Supply and Transportation de- 
partment, replaces Dr. Robert E, Wilson, 
retiring board chairman 


William A. Matthews, formerly geophysi- 
cal technical supervisor with Pan Ameri- 
can Petroleum Corp., is moving to New 
York City as geophysicist for Pan Ameri- 
can’s recently-organized subsidiary, Pan 
American International Oil Co. 


James R. Crow is now a consulting geol- 
ogist located in New Orleans. He re- 
cently resigned his position as district 
geologist for Shoreline Drilling Company, 
Inc., in their New Orleans office. 


Gulf Oil Corporation, General Office Pro- 
duction department, has made these new 
appointments to its exploration staff. John 
D. Moody, formerly district manager of 
the Midland district of Gulf’s Fort Worth 
Production division, has been transferred 
to Pittsburgh as an exploration advisor 
He joins Louis C. Sass and Dr. Wendell 
B. Gealy as exploration advisors to Dr. 
Hollis D. Hedberg, vice president of ex- 


ploration 


Reserve Oil and Gas Company announced 
that Clinton LaTourrette, a partner ol 
LaTourrette and Co., financial consultants 
of Los Angeles, has been elected to the 
board of directors of the company. 


E, J. Gemmill has been appointed South- 
western division exploration manager 10! 
Cities Service Oil Co. He _ was named 
Southwestern division geophysicist in 195! 
and five years later, was appointed assist- 
ant southwestern exploration manager. 


Sun Oil Company’s Foreign Operations 
department, Latin America division offices 
have been moved to Caracas, Venezuela, 
from Dallas. Involved in the move are 
E. Warren, division manager: P. W. Me- 
Farland, division chief geologist; Lee C. 
Smith, division assistant chief geologist: 
John Waller, district geophysicist; an¢ 
members of their staffs. 


Shell Oil Company’s Technical Services 
division, and Shell Development Con 
pany’s Exploration and Production Re- 
search division have consolidated the an- 
nounced additional staff appointments. Ii 
a new basic research group, Dr. Gordon 
Rittenhouse will manage the Department 
of Geology. Exploration Research will be 
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jivided into two groups, with Dr. R, H. 
Nanz, Jr., as manager of the Geological 
department and R. F. A, Van Melle as 
manager of the Geophysical department. 
The Production Research group will also 
consist Of two departments, exploitation 
and mechanical, with G. E. Archie and 
J. R. McEntee, respectively, as managers. 


Clive Runnels, Jr., director of the Hen- 
derson Drilling Company, has been 
elected president of the Liberty Income 


Fund. 


WwW. Ray Staples, Dallas petroleum con- 
sultant, has been named president of 
Georesearch, Inc. Staples has been active 
n the oil and gas consulting field for a 
number of years, and has had wide ex- 
verience in Oil property evaluation and 
operation, with particular emphasis on 
secondary recovery operations, 


R. E. Clarke has been elected president 
of Pacific Oil Company (California), a 
wholly-owned subsidiary of Standard Oil 
Company of California, with headquarters 
n San Francisco. Clarke succeeds T, J. 
Galbraith who retired recently after 38 
vears of service. In addition to his 
b, Clarke will continue as manager of 
natural gas utilization for Standard 


DEATHS 


new 














Henry S. Severson, 50, an independent oil 
erator, died February 24 
Jack Benninghoff, 83, a retired drilling 


ontractor, died February 24. 


Fritz W. Segelcke, 77, retired 


mapmaket 
for Shell Oil Co., died February 21 


Robert E. Parish, 63, supervisor for the 
Sunray Mid-Continent Oil Co., for whom 


»9 


had worked 34 years, died February 23. 


{sa A. Bailey, 67, 


tor, died 


independent oil oper- 
February 13. 


Earl Tiffany, 77, retired drilling contrac- 
tor, died March 5. Tiffany was a partner 
with his brohter in forming Tiffany Bros 
Drilling Company. He retired in 1948. 


Orval F. Moore, 68, retired director and 
vice president of the Ohio Oil Company, 
lied February 24 in Rankin, Texas. In a 
areer covering nearly 45 years with Ohio 
Oil, Moore advanced from stenographer 
to become manager of the company’s ex- 
tensive activities in the supply and trans- 
portation of crude oil and refined prod- 
icts as well as a director and vice presi- 
dent. He retired in 1954. 


Wendell Zerbe Miller, 65. 
geologist, died March 11 


independent 


Roy L. Ford, 45, 


Uo., died 


owner of the Ford Oil 


Mare h 8 


Bell, California oil 


a Pasadena, Calif., hospital 


\lexander Hamilton 
man, died in 
February 24. He was a former Continen- 
tal Oil Company executive who had been 
associated with D. H. Burden in the con- 
tract drilling business since 1947. He was 
‘past chairman of the local chapter of 
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_ Tips on Mud Valves for Toolpushers . . 


Freddie 


to open one of the 


Machacek gets 
ready 
dozens of Mudwonder valves 


on the mud pits of Rig + 4. 


MUDWONDER Ideal for Versatile Service 


by Freddie Machacek, Toolpusher, Rig #4 
B.B.M. Drilling Company, Midland, Texas 


— two years ago I put a Mud- 
wonder valve on our fill-up line 
just to see how it would make out. | 
soon found that Mudwonder worked 
fast and easily, without binding, even 
while bleeding off the line at 1600 
lbs pressure. It did so well I tried 
more Mudwonders on the tough job 
of mud pit service—and they were so 


Mudwonder cut-away view shows the one- 
piece seat insert, with Buna-N molded inte- 
grally over steel wear rings; chromed gate 
with “TT” slot connection; separated stainless 
stem and double thread construction. 





successful I’ve standardized on Mud- 
wonder ever since! 

Valves on mud guns and jets take 
a terrific beating, but we've had very 
little 
a matter of fact, our first ones are still 


trouble with Mludwonders. As 
in service; we replaced the stem pack- 
ing on one valve—that’s all! Because 
replacement parts are so easy to iden- 
tify, we never have any trouble get- 
ting the exact part we need. In fact, 
the valves are designed to use the 
same seat and gate for both pressure 
classes. 

When Mud- 
wonder, the job can be done without 


we have to dress a 
disturbing any connections. The valve 
is out of service only about 10 min- 
utes, start to finish, regardless of size. 
Another thing—they never sand up. 
Bob Lawrence, Edward Mudwonder 
Representative, says this is because 
the design causes the mud to flush 
the bonnet automatically. 
Mudwonder valves are available in 
2” 3” and 4” sizes; with screwed or 
flanged ends; rated at 2000 psi WP 
(4000 psi test) and 3000 psi WP 
(6000 psi test). See your favorite oil 
field supply store for complete infor- 
mation, or write Edward Valves, Inc., 
East Chicago, Indiana, subsidiary of 


Rockwell Manufacturing Company. 
(Adv.) 


For more data on advertised products, use Readers’ Service Cards, last page. 243 



























American Association of Oilwell Drilling 
Contractors and a director of the national 
association. 


Jacob Adolphus Warren, 76, died March 
18. He had retired last year as president 
of Kinney-Coastal Oil Co. of Denver. 


Everett R. Filley, 63, senior vice president 
in charge of world wide producing ac- 
tivities for The Texas Company, died 
March 21 at his home at Greenwich, 
Conn, He was a trustee of Baker Univer- 
sity and Drew University. 


J. O. Chappell, 56, retired field construc- 
tion superintendent for Phillips Petroleum 
Corp., died March 23. 


Ed Schoonover, 88, independent oil pro- 
ducer and former production foreman fo1 
Tidewater Oil Co., died March 20. 
Warren Dewees Forster, 66, corporate sec- 
retary for Sunray Mid-Continent Oil Co., 
died March 22. 


R. W. (Dick) Sherman, California con- 
sulting geologist and independent oil 
operator, died March 13, He was asso- 
ciated with several oil companies, among 
them Barnsdall Oil Company and British 
American Oil Producing Company. He 
was responsible for a discovery and sub- 
sequent drilling boom in the Newhall area 
approximately nine years ago. 

Russell E. Havenstrite, 62, founder and 
president of the California Western Oil 
Company, died March 18. 





need fresh water? 


Model PD300K 
7200 gallons per 
day of pure fresh 
water 




















A MECO Thermocompression Water Distillation unit is 
a completely self-contained package that can produce 
fresh water for you economically, dependably. 


From desert regions to arctic wastes, MECO equipment 
is busy producing pure water continuously from brackish 


wells and seawater. 


Sizes to meet your needs manufactured by: 


MECHANICAL EQUIPMENT COMPANY 


861 Carondelet St. 


MAgnolia 7271 


New Orleans 12, La. 
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| U.S.C. Student Chapter of AIME, 
Annual Spring Meeting, Univergip, 
of Southern California Campus, 
Room 335, Founders Hall, 
Los Angeles. 

AIME, North Texas Section, Third 

Biennial Secondary Recovery 
Symposium, Wichita Falls, 









Texas. 

API Division of Production, Eastern 
District Meeting, Veshler-Hiltop 
Hotel, Columbus. 

Texas Petroleum Research 
Committee, Eleventh Oil Re- 
covery Conference, the University 
of Texas Campus, Austin, Texas, 

ASME, Oil & Gas Power Conference 
and Exhibit, Bellevue-Stratford, 
Philadelphia, Penn. 

ASME, Oil and Gas Power Division 
Conference, Philadelphia, Penn, 
Bellevue-Stratford Hotel. 

Rocky Mountain Oil and Gas Assoc. 
Thirteenth Annual convention, 
Denver, Cosmopolitan Hotel. 

API Division of Production, Pacific 
Coast District Meeting, Bilt- 
more Hotel, Los Angeles. 







11-15 







12-15 








21-23 








22-23 





























JUNE 
2-4 | PESA, 30th Annual Meeting, 
Texas Hotel, Fort Worth, Texas. 
5-7 National Oil Scouts & Landmen’s 
Association, 35th Annual Meeting, 
Mayo Hotel, Tulsa. 
8-13 | API Division of Production, Midyear 
Committee Conference, Hotel 
Deauville, Miami Beach, Fla. 
15-19 ASME, Semi-Annual Meeting, Statler 
Hotel, Detroit, Mich. 
18-28 | Chemical & Petroleum Engineering 


Exhibition, London 
19 | Pennsylvania Grade Crude Oil Assn., 
Annual Meeting, Penhills Club, 
Bradford, Penn. 
23-25 Interstate Oil Compact Commission, 
Midyear Meeting, Hotel Utah, 
Salt Lake City. 


28 to PESA, 23rd annual Meeting, Chateau 

July 2 Frontenac, Quebec, Canada. 
SEPT. 

15-19 | Instrument Society of America, 
13th Annual Instrument-Auto- 
mation Conference and Exhibit, 
Philadelphia, Penn. 

OCT 

1- 3 AAODC, 18th Annual Meeting, Dallas, 
Adolphus and Baker Hotels. 

5- 8 | AIME, Society of Petroleum Engineer, 
Fall Meeting, Houston 

12-18 | OIL Progress Week. 

15-17 Second Energy Resources Conference, 
Denver, Brown Palace Hotel. 

16-17 | AIME, Southern California Petroleum 
Section Fall Meeting, Los Angeles, 
Biltmore Hotel. 

16-19 1958 Permian Basin Oi! Show, 


Odessa, Texas. 


Nomads’ Chapter monthly met 
ing: Los Angeles, second Wednesdaj, 
Jonathan Club, Wallace A. Sawdot, 
Secretary. Houston, second Mondaj, 
Ye Old College Inn, Harry E. Este, 
Secretary. Dallas-Fort Worth, fit 
Monday, Greater Dallas Club, Hank 
Davis, Secretary. Tulsa, Hotel Tuls, 
Gilbert Swift, Secretary. New York, 
first Monday, Hotel Biltmore, Jes* 


E. Hickman, Secretary. 
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NOMAD National Regents 
Elect Maland Chairman 








and Maurice F. De- 
lano, Jr., as secretary- 
treasurer of the or- 
ganization for 1958. 






At the present time 
Maland is vice presi- 
dent of R. J. Eiche & 


Associates, Inc., and 







——= 







ME, ae “pai 
niversiy i” charge of its he 
mpus, & York export office 





He is a charter mem- 
hird ber of the New York 
ry chapter of NOMADs, 
. serving as its presi- r 
stern dent in 1956 and jun- 
Hilton ior regent In 1957, 
Delano is with R. 


S Stokvis & Sons, Inc., and is past presi- 
te. a : Pp pr 
iversity dent and junior regent of the New York 
Texas. chapter. 

ence 

atford, 


sion | International Oil Show 


Pen 

" § Plans Large Attendance 

tion, The office of the International Petro- 

a. leum Exposition in Tulsa has been offi- 

cific ; . 

t- cially opened in preparation for the May 
14-23, 1959, show, six months earlier than 

7 for any previous exposition, according to 

Wm. B. Way, general manager. 

Texas Way and W. K. Warren, president of 

pod the exposition, predict that the 1959 show 
will be the largest in the history 

lidyear § |ooking over the request for space. Over 

— 1) percent of past exhibitors have already 


Statler signed up for the 1959 event, Additional 
space is being secured to take care of new 


ering ehihtsons 

Assn. 

Club, a —_ 
tesion, | 9W Louisiana Geophysicists 


ah, § Choose Ott as President 


la. 


’ water Oil Co, is president. 
uto- 


ribit, Other officers are Neal Clayton, Sohio 
Petroleum Co., first vice president; G. E. 
Tilley, Sohio, second vice president; James 
Dalla, —} M. Moore, Skelly Oil Co., secretary: 
James M, Wheat, Sinclair Oil & Gas Co.. 
treasurer; and Edmund L. Ricketts, Forest 


sineers 
Oil Corp., district representative 
rence, 


roleum 
ngeles 


osday, 
w don, 
ndaj, 
Estes, 


ft’ F Houston Has Guests 


Hank Guests present at a recent meeting of the Houston chapter 
of NOMADs were left to right S. P. King, Tennessee Gas Trans- 
Tulsa, § mission, Houston; Francisco Nogueira, 
vador Bahia; Simon Stein, Petrobras Brazil, Salvador Bahia, 
York, § Brazil; Alan D. Waldie, McCollum Exploration Co., Houston; 
H. Beklik, drilling contractor, Tehran, Iran; Buckley Wright, 
Jesse Perforaciones Delta, Maracaibo, Ven.; George Haley, Beckley, 
Haltom & Hickman, Amaco, Venezuela; and B. G. Frazier, In- 


ternational Drilling Co., Rome, Italy. 
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The NOMADs national board of regents 
has elected Herb E. Maland as chairman, 





Herb E. Maland 


shateaw § =The Southwest Louisiana Geophysical 
Society has announced the following offi- 
ers for 1958. Lawrence N. Ott, Tide- 


Petrobas Brazil, Sal- 


wrhat’s Happening 


among INDUSTRY 
ASSOCIATIONS 


Canadian Petroleum Group 
Picks Babson as Chairman 


At a meeting of the Alberta division 
of the Canadian Petroleum Association 
recently, E. C. Babson, division manager, 
Union Oil Company of California, was 
elected chairman of the Alberta board of 
directors for the ensuing 12-month period 
With him were elected Dr. W. C. Howells, 
vice president and manager, Producing de- 
partment, McColl-Frontenac Oil Co, Ltd., 
as First vice chairman, and J. B. Webb, 
manager, Producing department and ex- 
ploration manager, Canadian Oil Com- 
panies, Limited as Second vice chairman. 
The new chairman and first vice chair- 
man automatically become members of the 
Association’s board of governors. 

At the meeting, an election of Directors 
took place—13 directors being chosen by 
the voting members to serve on the 25- 
man board. 

Elected for a two-year term were: A. 
G. Bailey, Bailey-Selburn Oil & Gas Ltd.; 
A. F. Beck, Canadian Export Gas Ltd.; 
R. C. Brown, Hudson’s Bay Oil & Gas 
Co. Ltd.; A. O. Detmar, Mobil Oil of 
Canada, Ltd.; G. E, Dunlap, Sun Oil 
Company: Bart W. Gillespie, Home Oil 
Co. Ltd.; Paul L. Kartzke, Shell Oil Com- 
pany: G. L. Knox, The California Stand- 
ard Company; C. O. Nickle, Conick Pe- 
troleums; V. Taylor, Imperial Oil Lim- 
ited; T. W. G. Thomson, Texaco Explora- 
tion Company; C. I. Torkelsen, The Brit- 
ish American Oil Company Limited: and 
D. K. Yorath, Canadian Western Natural 
Gas Company Limited. 


North Texas Oil and Gas 
Picks Four 1958 Officers 


Marvin L. McCullough, Wichita Falls, 
Texas, has been elected president of the 
North Texas Oil and Gas Association. 





i 
f 
f 





Other officers are R. J. Moran, first vice 
president; David A. Kimball, second vice 
president and George W. Anderson, ex- 
ecutive vice president, all of Wichita Falls 





Los Angeles Speaker 


Speaker of the evening was Joseph Gil- 
liland, (center) president of Gilliland Oil 
Company, at a recent meeting of the Los 
Angeles chapter of NOMADs. To his 
right is Earl Daniels of Hydril Co., presi- 
dent of the chapter. To Gilliland’s left is 
Pop Atkin of Devey Engineering Co., vice 
president. Standing is Tom Ashe, of Globe 
Oil Tools, program chairman, 


Corpus Christi AAODC 
Changes Name to Region 


South Texas chapter of the American 
Association of Oilwell Drilling Contrac- 
tors is the new name of the regional group 
formerly designated the Corpus Christi 
chapter. The name change, voted at the 
March meeting of the chapter, more ac- 
curately identifies the region served. 





New York Entertains Visitors 
Visitors at the New York chapter of NOMADs at a recent 


Tool Co. 


meeting are shown above. Seated left to right are W. R. Pat- 
ton, Petroleum Machinery Corp.; R. W. Edwards, Esso Petro- 
leum Co.; E. Vermast, Nenimy, N. V.; Dr. E. Van Vugt, 
Nenimy; W. K. Burley, Davey, Paxman & Co.; E. E. Dawson, 
Esso Standard. Standing left to right are Mack Bowman, Pet- 
romac; J. T. Stewart, American Overseas; G. L, Dean, Standard- 
Vacuum Oil Co.; J. Cove, Davey, Paxton & Co.; F. Abbott, 
Arabian American Oil Co.; and Jack C. Norton, Oil Center 
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Guard Against these Cripplers and Killers of Wire Rope 


Pictured above are some of the results 
of wire rope abuses. They quickly ruin 
wire rope efficiency or end rope life 
abruptly, long before you have had the 
service you paid for. Even the best 
wire rope is a sitting duck for these 
enemies. When you avoid or minimize 
them, you make real gains in longer 
rope life, better service and greater 
economy. Remember, your Tuffy dis- 
tributor will be glad to work with you 
against these and other wire rope 
hazards. 


Here are the “case histories” of the un- 
timely wire-rope fatalities and injuries 
shown in the picture: 


A. Mangled in a wedge socket: Here’s a 
result of improper socketing. It was 
caused by using a poorly designed or 
worn-out wedge socket. Failure at the 
dead end can damage other sections of 
the rope, too. 


B. Rusty road to ruin: Rust—No. 1 en- 
emy of steel—takes a heavy toll in 
wire rope life. An insidious, silent type 
of killer, rust often does irreparable 
damage before it’s even noticed. The 
one-strand break shown here resulted 
when the rope was allowed to become 
rustbound through lack of lubrication. 
Tests show that, with other conditions 
ideal, properly lubricated rope has up 
to 10 times the life expectancy of dry 
rope. 


C. The crushing blow: The Sunday punch 
for this piece of wire rope was de- 
livered by a tractor cleat—just one of 
many crushing injuries caused by rope 
being run over or banged into by hard, 
sharp objects. Even the toughest wire 
rope is no match for this kind of mis- 
treatment. 


D. Strangled by a misfit: When the bear- 
ing surface of a sheave is too small for 
the rope diameter, pinching action 
quickly destroys the rope — especially 
when it’s overloaded. The victim shown 
here was knocked out in just 1% hours 
of service. 


E. Apparent suicide: This rope jumped 
out of sheave and was soon destroyed 
by pulling around the shaft. Actually 
it was a case of sudden slack which 
threw the rope out of the sheave. 


F. End of the line came quickly for this 
rope as the result of operating over a 
sheave that did not turn. Note the ex- 
ceptionally heavy abrasion on one side 
of the rope. Sheaves should be checked 
thoroughly and often. 


G. Victim of the “bends”: Excessive 
bending of wire rope accelerates wear. 
Generally, more flexible ropes are used 
as bending stresses increase (with de- 
crease in tread diameter of sheave or 
drum). If a rope is operated on a 
sheave too small for its bending char- 
acteristics, early failure is certain. 
Through an exhaustive series of bend- 


For more data on advertised products, use Readers’ Service Cards, last page 


ing tests, Union Wire Rope engineers 
have compiled data that you can use 
to assure getting the rope construction 
that will give you the longest service 
life. Ask about it. 


H. On the “blink’’ from a kink: This 
open kink resulted from mishandling 
of rope. Guard against kinks by proper 
winding on the drum. Never pull a loop 
smaller. Always enlarge it, then 
straighten out the rope. 


1.-L. Crushed and worn from “beatings 
on the drum”: Even under normal op- 
erating conditions, drum wear gives 
wire rope severe punishment. This 
wear concentrates at the cross-over 
points and at the flange. Excessive 
drum crushing results from operating 
on small drums, excessive loading and 
poor winding. Smooth drums are not 
recommended. Here are typical “drum 
beatings”: 

I. Cross-over wear. 

J. Cross-over crushing on drum. 

K. Drum crushing from poor winding. 

L. Drum-crushing from small drum. 


Although drum wear cannot be elim- 
inated, its effects can be greatly re- 
duced. Under properly engineered pro- 
cedures, two and three times the serv- 
ice can be obtained from the same line 
by improving drum conditions. Union 
Wire Rope engineers will help you with 


this problem. Get in touch with us for 7 


more information. 


WORLD OIL MAY, 1958 











M. Overlo 
rated caps 
on the bre 
vided by : 
the type o 
steel, type 
the rope d 
must be p 
t will car 
early failr 


big fac 
and g 
Tuffy 
you ¢] 
and of 
make | 
your f; 
est se! 
rope. ( 
And a 


| Condit 








M. Overloaded — soon exploded: The 
rated capacity of a wire rope is based 
on the breaking strength (catalog) di- 
vided by a safety factor applicable to 
the type of service or use. The grade of 
steel, type of construction and size of 
the rope determine tensile strength. It 
must be properly related to the loads 
twill carry, or costly and dangerous 
early failures are likely to occur. 


How Your Tuffy 


Distributor Can Help 
You Save Money 


| 

| 

| 

| 

| 

| 

| 

Condition of equipment is a | 
big factor in longer rope life : 
and greater economy. Your | 
Tuffy distributor will help l 
you check your equipment l 
and operating conditions to l 
make sure everything is in | 
your favor for getting great- | 
ést service from your wire | 
rope. Get in touch with him. | 
And ask him to put your | 
name on his mailing list for | 
FREE Tuffy Educational | 
Bulletins. | 
i 


eS —— 
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Be Sure You Use 


[3 /\[LZAWICS 
Wire Rope 








You hear a lot about extra strength in wire rope. There is no trick to de- 
signing wire rope with very high strength. But —there is nothing to be 
gained if high strength is put in to the exclusion or subordination of other 
qualities that are just as important as excessive strength. 


For example: the life of a dragline depends on its resistance to abrasion. 
When it breaks, as a result of continued exceptionally hard digging in 
abrasive materials, the owner finds maintenance cost of the dragline in- 
creasing. Hard-drawn rope tends to act as a spring. As wear progresses, 
it arches over the crown of the strand. Repeated flexing of this too-strong 
arched wire causes early failure. So the drag rope must meet a condition 
where strength is not the major factor in resisting abrasion. 

Every one of the Tuffy Special Purpose Ropes has a different ratio of 
strength to other properties necessary for longest life, most efficient oper- 
ation and lowest maintenance expense. Your Union Wire Rope distributor 
has the BALANCED rope for every application. 


Tuffy Special-Purpose Ropes are 
tailored & BALANCED for special uses 


Tuffy BALANCED Slings and Hoist Lines 


Tuffy BALANCED Rotary Lines 


¥ % 
AN 














Ry, TF 
Re 


This team has made a name for 
cutting hoisting and downtime 


costs in all types of materials OS q 
handling: Tuffy Hoist Line, the tte + ZN 


STANDARD Rotary 
Line. For top perform- 
ance in drilling use 
with standard rigs in 


JACKKNIFE Rotary 
Line. Combines proper 
balance of extra 
strength and extra 


flexibility. Spools easi- any formation. Also a longer running rope, and Tuffy om 
ly on small sheaves star performer in deep Slings, made of an extra flexible 
and drums of jackknife drilling beyond 6000 machine-braided fabric that s 

(¢. 


smooths out uninjured after knot- pest 
ting or kinking. 


rigs drilling to 6000 ft. ft. with jackknife rigs. 





Easy to order! Just say Tuffy... give length 


and size! No complex specifications. 






corp. 


SUBSIDIARY weed STEEL CORPORATION 
oY Kansas City 26, Mo. 


2104 Manchester Ave. 
Specialists in hich carbon wire, wire rope, braided wire fabric, stress relieved wire and strand. 


For more data on advertised products, use Readers’ Service Cards, last page 














Three Operations 
One Control 


MULTI- 
PURPOSE 
PRESSURE 
CONTROL 

















Single pole, cut in high 
(close on rise) 


Single pole, cut in low 
(open on rise) 


or Single pole, Double throw 








PROVIDES 


@ External Adjustments 
@ Repetitive Trip Point 

@ Repetitive Reset Value 
@ Visible Calibrated Dial 
@ Visible Contact 




















Note Minimum Differentials 
for each Range 
Adjustable | Maximum | Min. | 
Operating | Momentary; Diff. | 
Range Psig Surge Psig 

0-30” Vac.* 30 _ 

10” Vac. 12#* 30 lf 
0-144 30 l 
0-20# 30 1 
0-35 50 1% 
0-60 125 
0-60 150 6 
0-100 125 3% 
0-100 200 6 
0-100 300 6 
0-150 200 7 
0-150 240 8 
0-150 300 8 
0-200 240 8 
0-200 300 8 
0-300 400 12 

| 0-300 600 14 

| 0-600 800 50 

| 0-100 1500 75 














Series DA 20, 30, 50, 60, 
listed by UL and CSA 


THREE CASE STYLES AVAILABLE 
GENERAL PURPOSE (NEMA 1) Illustrated 
—for indoor use. 

WEATHER-PROOF (NEMA 1A, 2, 3, 4,)— 
for outdoor use. 


EXPLOSION-PROOF (NEMA 7)—for 
hazardous locations. 








WRITE FOR CATALOG NO. 858 


THE MERCOID CORPORATION 
CHICAGO 41, ILL. 











| KEYS TO 





BOOKS 


SUCCESSFUL COMPETI- 
TIVE DRILLING, by Gulf Publishing 
Company, P. O. Box 2608, Houston, 
Texas, $5.50. 

Here in a single volume is a practical 





| discussion of the rotary drilling process. 


Moreover, particular emphasis is on the 


| factor which most affects rig economy 


bit performance. Throughout this book, 
you'll find drilling ideas and methods that 
can be of real use to you. With it, you'll 
have the information, the facts and figures 
that will help you cut costs, increase effi- 
ciency, get the most out of your equip- 
ment. Subjects include Introduction and 
Drilling Economics, Influence of Formation 
Characteristics on Rock Bit Design, Im- 
portance of Rock Bit Sizes and others. 

The 144 pages and 68 
illustrations two extra-large 
charts). 


book contains 
(including 


SUBSURFACE CORRELATION AND 
STRATIGRAPHIC RELATION OF 
ROCKS OF MESOZOIC AGE IN 
KANSAS, University of Kansas Publi- 
cations, Lawrence, Kansas, by Daniel F. 
Merriam. 

The University of Kansas Publications 
has issued a brochure and maps giving in- 
formation on rocks of the Mesozoic age. 

Because of the possibility of their pro- 
ducing commercial quantities of oil and 
gas, it seems necessary to have an under- 





standing of the rocks of the Mesozoic age | 


in relationship to each other as well as 
to the younger and older strata. It is also 
desirable to have some knowledge of their 
age and correlation with similar rocks in 
adjacent areas. 


IRA RINEHART’S 1957 STRUCTURE 
MAPS OF TEXAS OIL FIELDS, 
Rinehart Oil News Company, Box 
1208, Dallas 22. 

Rinehart Oil News Company announced 
the release of the firm’s 1957 Structure 
Maps of Texas Oil Fields, a_ reference 
book containing 251 map exhibits as sub- 
mitted during the past year to the Texas 
Railroad Commission for rulings on field 
discoveries, injection projects and Rule 
37 Permits. 

The material, representing all exhibits 
suitable for reproduction, is arranged al- 
phabetically by counties, by districts and 
bound into a single conveniently indexed 
volume. Each map is identified according 
to county, district, producing formation, 
contoured interval and type hearing. 
MAP OF CANADA’S OIL AND GAS 

FIELDS AND PIPE LINES, The Royal 

Bank of Canada, Oil and Gas Depart- 

ment, 409 8th Avenue West, Calgary, 

Alberta, Canada, Free. 

This map shows Canada’s oil and gas 
fields and potential areas, as well as pipe 


lines, present and projected, and refineries | 


with the daily capacity given in barrels. 
Tables list the principal oil and gas fields 
with statistics of oil production and gas 
reserves. 

Scaled 60 miles to the inch, the 
#3 inches by 23 inches. It is 
lithographed in three colors. 


measures 


map | 





CUTTING 


JOBS 
Kutrite is the origi. 


nal sintered tungsten car. 
bide in rod form for easy, 
economical application on 
new cutting surfaces, or 
renewing worn. surfaces 
on reamers, stabilizers, 
core heads, washover 
shoes, and other appii- 
cations requiring highest 
cutting efficiency and 
durability. 


Kutrite carbides are 


processed and graded so 
that the maximum num- 
ber of cutting edges are 
exposed after applica- 
tion. KUTRITE carbides are 
thoroughly tinned and 
embedded by a __ :ique 
process in an elastic-type 
matrix boasting an u!": 
mate tensile strength 
up to 100,000 p.s.i. ce 
sure you get the original 
KUTRITE tungsten carkide 
rod, proven the world 
over! 





Shown here is a rotary shoe built 
p with KUTRITE, before cutting 
26 feet of 7” drill collar in a 
half-moon shape 


INQUIRE TODAY FOR 
FULL INFORMATION ON 


B & W METALS COMPANY, INC. 
Phone HOmestead 5-6053 
P. O. Box 19042 Houston 24, Tex 
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Your Choice for Convenience 
in PITTSBURGH 


™, 


HOTEL PITTSBURGHER 


Right in the heart of the 
Golden Triangle 400 outside 
and every 








rooms with TV 
comfort of modern hotel 
design. General Forbes 
Lounge and Dining Room 

. Air Conditioning. Air- 





JACKTOWN =? 
port Limousine an axi 
MOTOR HOTEL asl na 
The —_ i , Forbes Aveaue Below Giant 
commo ations.0 P 
air-conditioned ATlantic 1-6970 


rooms with TV, tele- 
phone, combination 
tile baths. Excellent 
dining room. Facili- 
ties for group parties 





15 to 500. ? 
Route 30 Irwin, Pa. 
1 mile West of Irwin Interchange 
UNderhill 3-2100 
‘\ KNOTr {7 HOTEL PITTSBURGHER MOTEL 
| am Opposite Greater Pittsburgh 
\ Airport on beautiful Airport 
‘ Parkway West. 56 luxurious, 
a air-conditioned rooms with 
a S tile bath, TV, private phone. 
> OTEt ,@ Courtesy car to and from air- 
ort. 
Joseph F. Duddy, — AMherst 4-5152 
Gen. Mer. 
T eletype Service. For immediate confirmation of reservations at 


no charge . telephone any Knott Hotel— or teletype PG-29. 


“T've ALWAYS 
preferred 
KING 

GA SWIVELS” 














King Swivels 32GA and 
53GA have been popu- 
lar for many years. 
They have proved to be 
rugged, dependable and 
durable, and are in use 
around the world because 
they are ‘‘preferred’’. 
The fact that King Oil 
Tools is the largest manu- 
facturer of lightweight 
swivels is supporting evidence 
of King engineering, service 
efficiency and complete all- 
around dependability. 





INDUSTRY RECOGNIZES KING GA 
SWIVELS BY THESE FAMOUS FEATURES: 


e ALLOY ye assure strength with yy weight. 
© PACKING is V-type, often called chevron 
© WASHPIPES are seamless alloy tubes, case- trdened and 


» Enease LUBRICATION for the packing. 
provide ample capacity. 
© OL BATH LUBRIC earings. 


« Choice of BAIL OR ELEVATOR SHA 


|ANK. 
FOR FULL INFORMATION ON ALL es pawns — see 
YOUR NEAREST DISTRIBUTOR — OR WRI 


OL Lm AU UY 


P.0. BOX 15146 + HOUSTON 20, TEXAS + ORchard 3.3421 
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RIGGED FOR THE BIG JOBS 


in petroleum financing 


In the services of one of 
the nation’s finest Oil 
Departments, in the strength 
of the largest capital 
structure and total resources 
in southern banking . 

here is the | 
capacity to serve the 
business 

of oil financing — 
however small, 

however large! Le 







IT PAYS 
TO BANK 
AT 


REPUBLIC 
National is7-¥, i. @ of Dallas 





CORPORATION 


MEMBER FEDERAL DEPOSIT INSURANCE 


LARGEST IN THE SOUTH 


CAPITAL FUNDS OVER $90,000,000 
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Vern Frost 


John B. Merrill 


John B. Merrill, formerly specifications 
engineer with C F Braun & Co., has 
been appointed general manager of Frost 
Engineering Service Company, Hunting- 
ton Park, Calif., it has been announced 
by Vern Frost, head of that oil and gas 
specialties distributing company. Merrill 
is a committee member of the local Na- 
tional Association of Corrosion Engineers 


Mercoid Corporation elected the following 
officers: Hugh Courteol, chairman of the 
board: J. F. Chambliss, president and 
treasurer; W. L. Colterjohn, vice president 
and director; W. K. Stauffer, vice presi- 
dent, eastern area; R. F. Fisher, vice presi- 
dent Western area; W. E. Jones, vice 
president, sales; P. J. Provost, vice presi- 
dent-Industrial division; and Paul Couteol, 
secretary. 


C. C. Wakefield & Co. Ltd. and Fletcher 
Miller Ltd. has announced some appoint- 
ments to the boards of these two compa- 
nies and to that of Wakefield-Dick Indus- 
trial Oils Ltd. S. R. Miller, chairman of 
Fletcher Miller, has been appointed to the 
board of C. C. Wakefield & Co. A. George, 
director and secretary of Fletcher Miller, 
and R. T. Miller, director of Fletcher 
Miller, are new members of the board of 
Wakefield-Dick Industrial Oils. J. C. 
Cragg, manager, Stanlow Works, C. C. 
Wakefield & Co.; J. W. MacMahon, gen- 


eral manager, Industrial Lubricants divi- 
sion, Wakefield-Dick; and L. J. Wind- 
ridge, secretary, Wakefield-Dick, have 


been appointed to the board of Fletcher 
Miller. 


John A. Hurson, formerly comptroller of 
the First National Bank and Trust Co., 
Kalamazoo, Mich., has been elected an 
assistant vice president of the Republic 
National Bank of Dallas. He will be re- 
sponsible for directing the Accounting 
department. 


Ideco, Inc., and its affiliates Dresser A, G. 
and Dresser International, Inc., have an- 
nounced the appointment of two executive 
foreign representatives for Ideco products. 
Georges Cance has been namedEdftopean 
manager for Ideco products. Cance will 
be associated with Societe Francaise des 
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Industries Dresser, S. A. His offices will 
be in Paris. W. L. (Bill) Farrow has been 
appointed director of South American 
operations for the Ideco division of Dresser 
International, Inc., with offices in St. 
Augustine, Trinidad. Farrow was formerly 
managing director of EDECO (Trinidad 
Ltd., a subsidiary of English Drilling and 
Equipment Company. 


Irwin B. Allen has been appointed sales 
representative for Rector Well Equipment 
Company, Inc., in Venezuela. Allen has 
been in Venezuela for the past 10 years 
and was formerly president of Peticon 


John A. Baines, now assistant manager of 
the Bank of Montreal's main Edmonton 


branch, has been appointed manager olf 
the bank’s Oil and Gas department, Cal- 
P. Leahey. 


gary, succeeding the late C. A 


W. A. (Bill) Perkins, 
of Wilson Supply 
Company, has been 
transferred from city 
sales at San Antonio, 
Texas, to City Sales 
office in Tulsa, where 
he will assist P. S. 
(Phil) Stover, Tulsa 


manager. 





W. A. (Bill) Perkins 


Harry R. Kramp, associated with Fred E. 
Cooper, Inc., for the past 24 years, has 
been appointed vice president and assist- 
ant general manager. In 1934 he joined 
the Sales department of Fred E. Cooper. 


L. F. Drake has been named division man- 
ager of the new Oklahoma division of 
Welex, Inc. 


Bobby G. Little, Tretolite Company field 
engineer at McCamey, Texas, has been 
transferred to Cortez, Colo., as Tretolite 
representative in the Four Corners area. 
He has been replaced at McCamey by 
Howard McWhorter, who joined Tretolite 
this year. 


Jones & Laughlin Supply Division an- 
nounced the appointment of five new dis- 
trict sales managers as the second step in 
the reorganization of the field sales force. 
L. P. Mackey, formerly local store man- 
ager at Houston, is appointed district sales 
manager for the South Texas district at 
Houston. H. *H.« Ray, formerly assistant 
district sales manager at Abilene, Texas, 
is appointed district sales manager for the 








Central Texas district at Abilene. G, 4 
Whiteker, formerly assistant district sale, 
manager at Odessa, Texas, is appointed 
district sales manager for the West Texas. 
New Mexico district at Odessa. J, W, 
Johnson, formerly assistant district sale, 
manager at Wichita Falls, Texas, js ap- 
pointed district sales manager for the 
Southern Rocky Mountain district a 
Farmington, N. M. G. E. Best, formerly 
assistant district sales manager, Casper, 
Wyo., is appointed district sales manager 
for the Central Rocky Mountain district 
at Casper, 


E. Leonard Borg has been named manager 
of synthetic rubber development for the 
Naugatuck Chemical division, United 
States Rubber Co. Borg, formerly assistant 
manager of synthetic rubber development 
joined Naugatuck Chemical at Naugatuck, 
Conn. in 1942 as a technical trainee jp 
the Synthetic Rubber division. 


Baroid Division National Lead Company 
has announced several important transfers 
and appointments in management and 
sales personnel. George G. Bloxsom, sales 
representative in the Texas Gulf Coast 
area at Houston has been transferred to 
the Mid-Continent area in Tulsa. D, B, 
Bankston, district superintendent at New 
Orleans, La., has been appointed sales 
manager in the Houston Gulf Coast office 
Replacing Bankston as superintendent of 
Baroid’s Southeast Louisiana district is 
John C. Luck, Jr., formerly sales represen- 
tative in New Orleans. Luck’s position has 
been filled by Fred M. Hill, Jr., formerly 
administrative assistant in the New Or- 
leans office. A. B. McDaniel, sales repre- 
sentative in the Texas Gulf Coast area at 
San Antonio, has been transferred to Mid- 
land, Texas, in the same capacity, as sales 
representative. McDaniel replaces W. T. 
Sherman, sales representative, who has 
moved to Hobbs, N.M., as district sales 
representative. 


Otis Engineering Corp. has announced the 
appointment of A. N. Thomson as a gas 
lift representative in its division office at 
Odessa, Texas. 


John A, Norwood has been appointed dis- 
trict manager of the Oklahoma City dis 
trict for the well logging and core analysis 
of Hycalog, Inc. He has been with the 
concern for a number of years and was 
formerly district manager at_ Billings, 
Mont. 


Donald F. Ghent, 
industrial relations 
manager of Flexonics 
Corporation, has been 
elected secretary 0 
the company, Ghent 
joined Flexonics 
1952 as industrial re- 
lations assistant, 
moved to the position 
of staff assistant t0 
the president and be- 
came industrial rela- 
tions manager in 195/. 


Donald F. Ghent 


Lyle L. Galbraith has been advanced from 


store manager and field representative 4 
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the Abilene, Texas, store to city sales 
representative at Midland, Texas, by 
Bovaird Supply Company. 


sp. (Jim) Stevens is the new vice presi- 
dent of the Acme Oil 
Tool Company at 
Oklahoma City. He 
has been with the 
Phillips Petroleum 
Company for the past 
28 years, serving as 
Phillips drilling super- 
intendent since 1945. 
Stevens began his 
service to the oil in- 
dustry by firing boil- 
ers for Harry Sinclair 
in the Tulsa area. He 
will headquarter in 
Acme Oil Tool Com- 
pany’s main office in 
Oklahoma City. 





J. P. Stevens 


R. K. Hamilton has been named division 
manager for the newly organized Cali- 


fornia division of Welex, Inc., in Los 
Angeles 
The White Motor Company elected 


Henry J. Nave, president of The White 
Motor Company of Canada, Limited, to 
the position of executive vice president 
with headquarters in Cleveland, Ohio. 
The new executive vice president has been 
with White since 1950. He has been pres- 
ident of White’s Canadian affiliate, head- 
quartered at Toronto, since 1955. 


R. L. Ritchey has been appointed division 
sales manager for the Northwest division 
of The National Supply Company, with 
headquarters at Denver, Colo. He succeeds 


Albert A. Anderson, who will serve as 
sales representative—industrial accounts. 
At the same time, William C. Hull was 


named division manager of used equip- 
ment sales, succeeding Ritchey, and K. E. 
Curtis was named district manager of the 
Wyoming district, succeeding C. W. Mor- 
ris, who will serve as a sales representa- 
tive, handling city sales in Casper, Wyo. 
G. D. Binks was appointed manager of 
the Wyoming Used Equipment Yard, suc- 
ceeding Hull. 


L, B. Rainey, Jr., has been appointed as- 
sistant manager—Project Sales depart- 
ment, Jones & Laughlin Supply Division. 
Rainey has been associated with Jones & 
Laughlin Steel Corporation in 
sales capacities at Pittsburgh, Penn., for 


various 


the past 22 years. 


appointed 
manager for 


Harold C. Starr has been 
Southern Louisiana district 
Byron Jackson Tools, Inc. Prior to his 
joining Byron Jackson in 1956, Starr was 
associated for cight years with the Phillips 
Petroleum Company in Venezuela. 


John L. McCaffrey, chairman of the 
board and chief executive officer of Inter- 
national Harvester Company announced 
that he would retire from active manage- 
ment of the business after 49 years of 
service with the company. McCaffrey will 
continue to serve as a member of the 
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board of directors and of the executive 
committee of the board. Frank W. Jenks, 
president, will succeed McCaffrey as chief 
executive officer of the company, in his 
capacity as president, upon retirement of 
McCaffrey. The office of chairman of the 
board will not be filled. 


Edward Z. Walden was appointed export 
sales representative with offices in New 
York City for Baroid Division National 
Lead Company. Walden will work in a 
dual capacity, serving also as sales engi- 
neer for Baroid Chemicals, Inc., in the 
New York district. 


Dodge Manufacturing Corporation has 
named three men to assume new posi- 
tions. Alex T. Bodle, chief engineer for 
the last 20 years, is now consulting engi- 
neer. Jackson Chung has been appointed 
chief engineer. Donald P. Lower has ad- 
vanced from assistant chief engineer to 
manager of engineering. 


Robert Treit was promoted to district 
representative at Edmonton, Alta., Can., 
for United States Steel Corporation’s Oil 
Well Supply Division. 


Globe Oil Tools Company has announced 
that John V. Pennington was elected a 
vice president and 
will also act in the 
capacity of general 
manager. After his 
first engineering as- 
signments on the East 
Coast, he went to 
Houston where he 
was introduced to the 
rock bit business, 
serving for 13 years 
with one manufac- 
turer in such capaci- 
ties as works manager, 
research director and 
vice president in 
charge of manufac- 
turing and engineering. 





J. V. Pennington 


Dayton Rubber Company’s Industrial 
Wholesaler division has appointed three 
new district managers. W. F. Monahan 
will cover the New York state area with 
headquarters in Rochester. Thomas Dun- 
lap will cover Maryland, Delaware, east- 
ern Pennsylvania and Washington, D. C. 
Harry Day, Jr., will cover eastern Texas 
and Arkansas with headquarters in Dallas. 


Phil Clarke has been named manager of 
hot roll steel products for the Lone Star 
Steel company. 


Schlumberger of Canada has announced 
the following personnel changes. Albert H. 
Dorin, former manager of the Virden, 
Manitoba, location has transferred as man- 
ager at the Oxbow, Saskatchewan, office. 
James T, Wilson has been appointed man- 
ager of the Calgary district office. 


Martin-Decker Corporation has recently 
announced the appointment of two com- 
pany district managers. Donald A. Yeo, a 
14-year veteran, is Western district man- 
ager. William L, Fleming, who was pre- 
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| EXAMINE 10 DAYS FREE 


Test the exceptional usefulness 


of the 


HANDBOOK 
OF OIL AND 
GAS LAW 


By Robert E. Sullivan 


Member of Legal Committee, Interstate 
Oil Compact Comm. and Dean of Mon- 
tana State University Law School 








In this single, 556-page volume completely 
indexed for quick reference, are the depend- 
able, up-to-the-minute answers to all the 
ramifications of America’s oil and gas law 
.. , from owning or leasing rights, through 
financing and drilling wells, to transporting 
the product. Like following a clearly defined 
roadmap, owners and their counsel are able 
to select the most advantageous legal course 
in a given situation so that properties and 
transactions produce maximum profits. Spe- 
cial features of the volume include— 


® Citations that clear up vague and uncertain 
situations. 


@ Specific ways common 
legal problems can be 
solved. 


®@ Thorough coverage of the 
new developments in unit 
operations. 


@ Effects of recent court de- 
cisions. 


®@ Complete treatment of as- 
signments, cutting through 
present confusion. 


@ Typical legal forms to 
adapt or for use “as is”. 


@ Latest tax angles based on 
the 1954 Code. 


@ All the legal aspects of 
financing an oil operation. 


Put this book to any test on oil 
and gas legal matters . . . and 
it will ive you the help you 
want. Much of the material 
it contains is available for the 
first time anywhere. 


Try 10 Days Free 
Just mail coupon to see this 
book at our expense. If it 
doesn’t fit your needs exactly, 
send it back and owe nothing. 





oe ee ee ee 


PRENTICE-HALL, INC. 

Dept. 6013-G1, Englewood Cliffs, N. J. 

Send me HANDBOOK OF OIL AND GAS 
LAW to examine FREE for 10 days. In that 
time I’ll either return it and owe nothing, or 
remit $11.35, plus postage, in full payment. 


 —_——= _Zone___ State__ 


SAVE! Send $11.35 now and we’ll pay postage. 
Refund and return privileges guaranteed. 


| l 
| | 
| 
| 
Name___ 3 demande | 
| a es 
| 
| | 
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viously with the Brainard Steel Strapping 
division of the Sharon Steel Corporation, 
is the new Midwest district manager. 


Jones & Laughlin Supply Division has an- 
nounced two changes in the field sales 
organization. C, E. Sample, formerly store 
manager at Casper, Wyo., has been ap- 
pointed salesman for Wichita Falls, Texas. 
S. D. Martin, salesman at Estevan, Sas- 
katchewan, Canada, is transferred to Cal- 
gary, Alberta, Canada. 


John J. McGrath has joined Byron Jack- 
son Tools, Inc.’s, Rubber Products sec- 
tion. He will work with industrial engi- 
neers and buyers in expanding the uses 
of PB Rubber products in general indus- 
try. 


William K. Burley, assistant sales man- 
ager to Davey, Paxman & Co. Ltd., Col- 
chester, England, who 
is responsible for their 
sales of engines to the 
oil fields, is at pres- 
ent carrying out an 
extensive itinerary in 


western Canada, le Pos } 
where he is visiting S 
petroleum develop- ~~ ' 
ment organizations. ~il 







=e | 
daa 


William K. Burley 


Also, he will be co- 
ordinating activity in 
connection with the 
Paxman 12 cylinder 
500 horsepower en- 
gines which are in 
stock and on show at 





MODEL 





HHS-1820 









MEASURING LINE 


REELS 











The Oil Industry's First Name 


‘Never 4 Compromt 


in Reeling Equipment 
‘se in Quality” 











USES: 


¢ Bottom Hole Pressures 

¢ Temperature Surveys 

* Calipering 

¢ Paraffin Cutting 

¢ Sampling 

¢ And Many Other Wire Line 
Jobs 


SEE OUR CATALOG 


COMPOSITE CATALOG 
_- 





212 SO FRANKFORT 


For mo 
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Mathey Reels are available in many sizes 
with various drives and controls in combina- 
tions to completely meet every requirement. 
Choose your type of control — hydraulic or 
mechanical, your capacity, your line speed 
and pull, and your type of power—hydraulic 
air, electric or internal combustion engine. 


Mathey’s many years of experience guar- 
antee you extra heavy duty construction, 
precision machining, oversize bearings and 
forged steel drum flanges. Mathey alsq en- 
gineers and manufactures specialty reels to 
fit your individual requirements. 


Call or Write for Further Information 





MACHINE WORKS, INC. 


TULSA, OKLA. + PHONE Diamond 3-3623 
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EDECO (Canada) Ltd., Edmonton, and 
which will subsequently be in service with 
a drilling contractor. 


W. O. Satterwhite has been named yice 
president and division manager of the 
newly organized West Texas division of 
Welex, Inc., in Midland. 


Jess N. Tate was appointed area manager 
tubular sales at Dallas for United States 
Steel Corporation’s Oil Well Supply Dj. 


vision. 


J. C. (Clyde) Wilkinson has been ad- 
vanced from field representative at Abj- 
lene, Texas, to the new store manager and 
field representative of Abilene for Bovaird 
Supply Company. 


Dr. Lloyd V. Berkner has been elected to 
the board of directors of Texas Instru- 
ments Incorporated. He is president of As- 
sociated Universities, Inc. 


R. K. Epps, Jr., was recently appointed 
sales development engineer in the general 
offices of Baroid Division, National Lead 
Company, Epps was previously area engi- 
neer in the Gulf Coast area office at 
Houston and has been with Baroid for 
seven years. 


Dr. Ta Liang has joined the consultants’ 
staff of Aero Service 
Corporation and _ its 
affiliate companies. 
He will aid the aerial 
survey company’s 
photo interpreters in 
their work for engi- 
neers and govern- 
ments, and for the 
oil, mining and forest 
industries, Dr. Liang 
is a professor at Cor- 
nell University. His 
experience includes 
studies in many areas 
of the world. 





Dr. Ta Liang 


K. L. Bourdo Company Opens 
New Offices in Tripoli, Libya 


The K. L. Bourdo Company, with head- 
quarters in Beirut, Lebanon, has estab- 
lished offices in Tripoli, Libya, with Wes- 
ley Bourdo as‘manager. Prior to opening 
the offices in Tripoli, Wesley Bourdo was 
with the Santa Fe Drilling Company in 
California and Trinidad. 


Security International, C. A. 
Is New Sales Representative 


Security Engineering Division and Se- 
curity Rock Bits Limited announce the 
appointment of Security International, ©. 
A. as their world-wide sales representative 
(outside the United States and Canada) 
for all Security rock bits, hole openers, 
roller reamers, rubber stabilizers, and cas- 
ing scrapers manufactured in their plants 


in Dallas, Texas: Whittier, Calif.; and 
Manchester, England. 

Security International has established 
principal offices in Caracas, Venezuela, 


for sales and services in the Western 
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Hemisphere and in London, England, for 
the Eastern Hemisphere. South American 
Manager is S. C. Welker. Eastern Vene- 
mela district manager is A. R. Patton. 
Western Venezuela district manager is 
p. A, Barker. 

Eastern Hemisphere sales manager is 
Harold Hall; assistant manager is Peter L. 
Winter. 


8S&B International, S. A., Opens 
Division in 3 Venezuelan Cities 

BS&B International, S. A., a wholly- 
owned subsidiary of Black, Sivalls & Bry- 
son, Inc., announced the establishment of 
a Venezuelan division with offices at Cara- 
cas, Maracaibo and Anaco. 

Allen Pike, formerly of Oilfield Sales 
and Service, S. A., has been appointed 
manager of the newly-created division 
with headquarters at Caracas. Eugene L. 
Seale has been appointed branch manager 
of the Anaco branch, which will serve 
eastern Venezuela, 

James H. Clayton has been appointed 
branch manager of the Maracaibo branch, 
which will serve western Venezuela. 
Thomas Burkhead will serve as sales engi- 
neer at Maracaibo. 


McCullough Tool Co. Opens 


Mt. Pleasant Service Branch 

The opening of a new McCullough 
Tool Company service branch at Mt. 
Pleasant, Mich., was recently announced. 
J. L. Booher, service unit operatory, for- 
merly at McCullough’s Carmi, IIl., branch, 
is in charge of operations 


Unique Series of Line Pipe 
Now Available From Tex-Tube 


Tex-Tube, Inc., at its plant in Houston, 
Texas, is producing on a new line pipe 
mill a series of high strength grades and 
sizes of line pipe which have not hereto- 
fore been available. 

Production consists of 65@ inches in 
weights below 12.89 pounds and diameters 
+¥, inches down through 1-inch pipe sizes 


in Grades X-42, X-46 and X-52. 


Mason-Neilan Names McAlear 


Manager of New Sales Division 
Mason-Neilan, Division of Worthington 
Corporation, has announced the establish- 
ment of a new Instrument Sales division, 
with James M. McAlear as manager. He 
was formerly manager of the Mason- 
Neilan Pulp and Paper Mill department. 
McAlear will supervise the sale of the 
omplete Masoneilan Instrument line. 
Also announced, was the promotion of 
H. P. Fishwick to be the new head of the 
Pulp and Paper Mill department. 


Ed L. Dressel to Supervise 


Tretolite Field Lab in St. Louis 

Ed L. Dressel, of the Tretolite Com- 
pany division of Petrolite Corporation 
development laboratory in St. Louis, Mo., 
Nas been assigned to head the company’s 
new field service laboratory recently com- 
pleted at Odessa, Texas. 

The Tretolite facilities at Odessa have 
ten enlarged to approximately double 
Previous capacity. The new laboratory will 
rectly service the Permian Basin fields. 
Dressel served for five years in the 
Ompany’s Research department 
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Cameron Expands in Louisiana 





Visitors are looking over exhibits of christmas trees, well heads and blowout preventers 
at Cameron Iron Works’ new plant in Patterson, La. Assembly and testing for new 
equipment, metalizing offshore equipment, cadmium plating and the reworking of used 
equipment are provided for. Adequate stocks are also available. 





Le Grand, Sutcliff and Gell Ltd. 
Opens Office in Middle East 
LeGrand, Sutcliff and Gell Ltd. opened 
a Middle Eastern office recently under the 
direction of G. Vann, B.Sc., F.G.S., who 
is a director both of LeGrand-ADSCO 
Ltd. and of Site Investigation Co. Ltd. 
Principal territories to be covered by 
the new office are the Persian Gulf, Saudi 
Arabia, Kuwait, Iran, Iraq, Lebanon, 


Syria Jordan, Egypt, Sudan and Turkey. 

The office is being established to repre- 
sent LeGrand ADSCO Ltd. and to control 
its drilling operations throughout the Arab 
world. 

Its current activities include trial bor- 
ings for harbor extensions in Bahrein and 
Qatar and drilling to prove reserves of 
raw materials for cement in Qatar, with 
geological work by Sico Ltd. 








PGAC Annual Management Conference 

Attending the recent management conference of Perforating Guns Atlas Corporation 
in Houston were (front row—left to right) W. R. Rabson, manager of nuclear logging; 
H. Clay Waters, manager of electrical logging; W. L. Young, sales manager; J. H. 
Castel, executive vice president; Paul Charrin, president; J. H. Russell, operations man- 


ager; C, C. Hinson, administrative assistant; W. 


A. McKay, vice president and general 


manager of Perforating Guns of Canada. (second row—left to right) J. H. LeBus, 
manager of engineering; J. Floyd Taylor, district manager, Oklahoma City; John S. 
Rhoades, district manager, Farmington, N. M.; George Decker, district manager, Alice, 
Texas; Cecil Clark, district manager, Houston; C. B. Melvin, district manager, Pampa, 
Texas; F. L. Simmons, district manager, Wichita Falls, Texas; T. H. Winkler, purchas- 
ing agent, Houston; Lee Bone, ass’t. sales manager, Dallas. (back row—left to right) 
Oscar Houchins, sales, Beaumont, Texas; Al Grissom, station manager, Victoria, Texas; 
J. P. McHenry, station manager, Beaumont; A, J. Kangers, district manager, Great 
Bend, Kan.; Jack Howse, operations assistant, Houston; R. M. Haynie, district manager, 
Shreveport, La.; Jack Henley, district manager, Odessa, Texas; Harry Hacke, district 
manager, Lafayette, La.; J. C. Upton, ass’t. district manager, Lafayette; and Lloyd W. 


Walker, station manager, Laurel, Mississippi. 
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, peace of mind 
when the 


pressure is on... 





...Capitol 3000# 
and 6000# forged 
Steel couplings 


for all high-pressure installations 


Full couplings and half couplings 
are available from stock for 
prompt shipment in all sizes 
from 14” through 4”. 


Manufactured to ASTM Speci- 
fications A-105. 


ORDER EVERY TYPE 
OF COUPLING FROM 





COUPLINGS — NIPPLES — UNIONS — 
BUSHINGS — PLUGS — REDUCERS — 
CAPS——-CAPADAPTERS—WELL SUPPLIES 











Le, 
Electric Drilling School 


Representatives of firms that supply the petroleum industry take time during a recent 
General Electric school on electric drilling equipment to examine a GE752H drilling 
motor. The sessions were held in Erie, Penn., where the equipment is manufactured. 
Left to right are Galen L. Lindner of the National Supply Company; Philip J. Liston 
of Continental-Emsco Company; Robert S. Hight of General Electric; and Clark C. 
Kenlan of the White Diesel Engine Division of The White Motor Company. 


Cincinnati Industrialists Buy 
Acme Fishing Tool Company 


A group of Cincinnati industrialists has 
purchased all the assets of the Acme Fish- 


ing Tool Company from Stardrill-Key- 
stone Company. 
There will be no change in Acme’s 


management, operations or policies, and 
Acme will continue to do business as the 
Acme Fishing Tool Company. 


Stardrill-Keystone Company, Beaver 
Falls, Penn., has been appointed exclusive 
export representative for Acme tools. 


Wilson Supply to Distribute 

For Lone Star Steel Company 
Wilson Supply Company was added to 

Lone Star Steel Company’s list of dis- 

tributors. Wilson Supply will distribute oil 

country tubular goods for Lone Star from 

its home office in Houston. 








V. V. (Joe) Hibler, assistant sales manager of Drilco in Midland, is discussing the new 
mobile Drilco Magnaflux unit with Zane Duff. 


Drilco Oil Tools Puts Magnaflux 
In Shreveport, La., for Inspection 


In an effort to reduce drilling con- 
tractor’s fishing jobs for drill collars, 
Drilco Oil Tools, Inc., has stationed in 
Shreveport, La., a mobile Magnaflux in- 
spection unit complete with all tools for 


drill collar joint inspection and mainte- 


nance of joints on the rig where repairs 
can be made with hand tools. 


For more data on advertised products, use Readers’ Service Cards, last page. 


Some of the ways the drill collar 
spector saves the drilling contractor 
money are by locating and rejecting badly 
cracked connections to prevent fishing 
jobs, locating minor cracks and grinding 
these out to prolong connection life an 
refacing washed and damaged shoulders. 

Zane Duff is the Drilco inspector 
He has had 10 


the Ark-La-Tex area. Ba 
years experience inspecting on drilling 
rigs. 
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Bethlehem’s rig, a trailer-mounted C-50 
drawworks with sand reel, G-65 16-inch 


slush pump and complementary equip- 
ment, was assembled in D and D’s Anaco, 
Venezuela, yard prior to moving to its 
first drilling location for Mene Grande Oil 
Company in the greater Santa Barbara 
area, State of Monagas in eastern Vene- 
zuela. 


Bethlehem Supply Delivers 
Rig to D and D Drilling Co. 


Bethlehem Supply Company recently 
delivered their first all Bethlehem drilling 
rig for operation in Venezuela to D and 
D Drilling and Construction Company, C. 
A., subsidiary of Falcon Seaboard Drill- 
ing Company. 

First well was completed in eight days 
from spud time to a total depth of 7,600 
feet. 

The rig is under the supervision of E. L 
Walton, general manager of D and D, and 
Tom Alexander, drilling superintendent. 


Prairie Coring and Supply Ltd. 
ls New Hycalog Subsidiary 


A wholly-owned Canadian subsidiary 
has been acquired by Hycalog, Inc. Lo- 
cated in Calgary, Alberta, it will operate 
under the same name of Prairie Coring 
and Supply Ltd. William B. Crane is the 
manager. 

The company will serve as distributor 
for the sales of Hycalog diamond coring 
bits, diamond drill bits, washover shoes, 
and diamond barrels. It will also 
Operate as a service company for diamond 
coring. 


core 


Offices of Walworth Company 
Move to Larger Quarters 

The executive offices of the Walworth 
Company have new and larger quarters at 
750 Third Avenue, New York 17. The 
Company’s executive offices will occupy 
a whole floor in the recently completed 
building. Walworth’s phone number, tele- 
type number and cable address will re- 
main unchanged 


Axelson Sets Up Warehouse 
And Office in Long Beach 


A new service office and warehouse has 
recently been established in Long Beach, 
Calif. by the Axelson Manufacturing 
Company, a division of U. S, Industries, 
Inc. 

The building has approximately 3,000 
square feet under roof and additional area 
for storage. The local hydraulic service 
manager makes his headquarters at this 
office, as do five service personnel. 
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KATES: Regular Classified (undisplayed) set in this size type: 20 cents per word. Minimum 
charge $4. Blind box address in our care counts six words. Replies forwarded without charge. 
Display Claesified ads, set in suitably larger type with ruled border, $13.50 per column inch. 
Ten percent discount for two or more insertions of same copy in consecutive issues. All classified 
ads payable in advance. Send copy and checks to: Trading Post Classified Section. World Oil, 


P. O. Box 2608, Houston, Texas. 





HELP WANTED 


BUSINESS SERVICE 





WANTED! 
MANUFACTURER’S REPRESENTATIVES 
Choice territories are now open for qualified manu 
facturer’s representatives with proven clientele in 
Oilfield, Refining, Aircraft and/or Municipal Fire 
Department flelds. Applicants interested in the com- 
mission sale and distribution of the most advanced 
types of liquid and dry chemical fire and crash 
trucks, skid units and fixed systems should write 


TODAY to 
FIRE BOSS, INC. 
Odessa, Texas 


P. 0. Box 2248 
(Please include: Experience, Type of Business & 
Area covered 








SALES ENGINEER WANTED 


Well-established successful firm has open- 
ing in an expanding sales department for 
young man looking for an opportunity in 
sales work. Must be college graduate, not 
over 33, in good health and not afraid of 
work. Oil industry experience desirable. 
Applicant will be trained at home office 
before moving into sales work on basis of 
salary plus commission incentive and trav- 
eling expenses. Our own sales personnel 
know of this advertisement. Your reply will 
be confidential and should be sufficiently 
complete to merit contacting you for an 
interview. Address Box 153-W, WORLD 
OIL, Houston, Texas. 














FOR SALE 


® Delaware Corporations formed and serviced. 
Inquire without obligation. American Guar- 








anty & Trust Company, 910 West Street, 
Wilmington, Delaware. 

BUSINESS OPPORTUNITIES 
® Convert your working interest oil invest- 


ments into tax-sheltered royalty and receive 
capitol gain treatment on all future income 
from the property through a contingent sale 
to us. Illinois, Kentucky, and Indiana wells 
only. CREST ASSOCIATES, Box 183, Robin 
son, Illinois. 





Port Houston Manufacturing Corpora 
tion, located off Clinton Drive at Galena 
Park, Houston, Texas, are interested 
in inquiries on ASME code pressure 
vessels for the oil, chemical, refining 
and industrial plants, also welded and 
large outside diameter pipe as well as 
oil and water casing. We are licensed 
to manufacture and sell Medearis Oil 
Well Supply Company mud mixers 
and shale shakers. Our rig up yard 
can handle up to six rigs at one time. 
Write or call us at ORchard 4-7691, 
Houston, Texas, 














FOR SALE 
On Harvey Canal 
New Orleans, La. 
INDUSTRIAL PLANT 

On approx. 1% acres with water frontage. 
Switchtrack. One story clear span build- 
ing. Cranes and other equipment included 
Write Box 155-W, WORLD OIL, Houston, 
Texas 











® Thousand pound working pressure, low 
temperature Natural Gasoline Extraction 
plant. New 1950, built by Black, Sivalls and 
Bryson, capacity 10 MMCF. Will sell whole 
or in part, Contact Drew Cornell, Inc., P. O. 
Box 1267, Oil Center Station, Lafayette, Lou- 
isiana 


#8 1—Oil well TC-5¢ 
with Engine 
Oil Co., Forest, Ohio 


Twin Crank Pump Unit 


Good Condition, Forest Gas & 


@2? used latest model Wheland HP 14000 7- 
1/4 x 14 power slush pumps, excellent con- 
dition—one completely overhauled under fac- 
tory supervision. Other good used drilling 
equipment. Industrial Supply Company, 500 
8th Street, Wichita Falls, Texas, 


SSAFE CABINETS, USED REM-RAND 
MODEL 5230—Have slide-in doors and me- 
dium exposure 2-hour label. Equipped with 
Remington-Rand Catalog C64185 Kardex In- 
teriors for 6x4 cards, complete with pockets, 
top covers, bottom stops, and one section of 
vertical storage card index drawers. Purchas- 
ing Dept., Sacramento Municipal Utility Dis 
trict, P. O. Box 2391, Sacramento 11, Calif 


SITUATIONS WANTED 





ACCOUNTANT 20 years diversified oil 
accounting experience, Foreign-Domes- 
tic, Administration-Field, Independent- 
Major, Last six years Supervisor plant 
investment and inventory. Available 
July 1, 1958. Box 156-W, WORLD OIL, 
Houston, Texas 











8 Petroleum microbiologist 27, family, Ph.D. 
Experience in research and development, aca- 
demic. Training in various aspects of petro- 
leum microbiology including microbiological 
prospecting. Desire challenging position with 
a progressive organization. 30X 157-W, 
WORLD OIL, Houston, Texas. 


® TOOLPUSHER—Also capable of Well com- 
pletion, 20 years experience in the Oil Field, 
Married, 40 years old, Willing to relocate, 
available immediately. Box 158-W, WORLD 
OIL, Houston, Texas. 


® Geologist: Master's, foreign and do- 
mestic work but no solid experience. Many 
commercial courses, all sciences, calculus 
Veteran, 27, unemployed. Seek domestic em- 
ployment, Resume on request to Box 159-W, 
WORLD OIL, Houston, Texas. 


some 


® Petroleum Engineer: 29, family, four years 
experience oil and gas production, gas 
processing and transmission. Obtaining MBA 


degree in June, available July. Desire Ad- 
ministrative position requiring Engineering 
knowledge with independent Producer. Box 


151-W, WORLD OIL, Houston, Texas. 




















HOT FORGED from solid, 
rectangular steel bars, de- 
signed and produced for 
dependable, long-life service 
under the severest piping 
conditions! 


A TYPE FOR EVERY USE! 


FOR ALL PRESSURES! 
FOR ALL TEMPERATURES! 








q 


Ne 


(MALE & FEMALE 
UNIONS 


With steel-to-steel, 
bronze-to-steel, stain- 
less steel-to-steel or 
Orifice seats. 3000-lb. 


—— only. 


Standard & Double) 
Extra Heavy 
UNIONS 


Available with 
screwed or socket 
weld ends. 3000- 
Ib. sizes ¥g” to 3”; 


6000-lb. sizes 1g” 
to 2”, } 


ORIFICE \ 
UNIONS 


With screwed or 
socket weld ends. 
3000-lb. and 6000- 


Ib. service. - 


~ 














































(FULL STAINLESS & 
FULL ALLOY 
STEEL UNIONS 


With screwed or 
socket weld ends. 
3000-lb. and 8000-Ib. 


\ service. 


WRITE FOR CATALOG 58 
showing the complete Catawissa 
line of Perfect Seal Products 


CATAWISSA VALVE AND 
FITTINGS COMPANY 


60 MILL STREET © CATAWISSA, 
PENNA. 


~ 
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SQUEAKS from the 


BULLWHEEL 
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“Just tell him where and how many shots!” 








Thought for Today 
Every time I pass a church, 
I always pay a visit, 
So when at last I’m carried in 
The Lord won't say “who is it?” 


Only a Game 

One night at a friendly little game of 
contract bridge between two couples, 
something went wrong with the bidding. 
“T can’t imagine,” said one wife to her 
husband, “what you bid no trump on 
when I had three aces and four kings.” 

“If you must know,” admitted the hus- 
band, “I bid it on one queen, two jacks 
and three highballs!”’ 


Limited Potential 

Lady: “Oh, Dr. Shirtsleeves, I’m so 
upset. My husband seems to be wandering 
in his mind.” 

Dr. S.: “Don’t let that worry you. I 
know your husband—he can’t go far.” 


| Shrewd Redskin 

Daylight saving is supposed to have 
originated when an old Indian chopped 
off one end of his blanket and sewed it 
on the other end to make it longer. 





| Couldn’t Believe My Ears 

The beautiful, blonde, 110-pound sec- 
| retary walked into the office with the 
| morning mail. She tripped, lost her bal- 
| ance and sat squarely in the boss’ lap. 
| The boss, in anger, dumped the beautiful 


For more data on advertised products, use Readers’ Service Cards, last page. 


young secretary on the floor, ordered her 


out of the office and told her she was 
fired. The boss, too, was a_ beautiful 
blonde. 


Heard This Before? 
“What do you think of these two candi- 
dates ?” 
“Thank 
elected.” 


goodness only one will be 


Living High 
“Mister,” importuned the panhandler, 
“T need 20 cents for a cup of coffee.” 
“Coffee’s only a dime.” 
“Sure, but I gotta date.” 


Memories 

The father who worries about his 
daughter being out on a late date usually 
is the man with a good memory. 


We'll Go Together 
A very despondent gentleman climbed 
sedately into his limousine. ‘‘Where 10, 
Sir?” asked his chauffeur. , 
“Off a cliff, James. I’m committing 
suicide.” 


Stationary Model 
He was the type whose business affairs 
required frequent dictation to public sten- 
ographers. 
On completing his dictation to the 
hotel stenographer, the traveling wolf re- 
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New 


New Services 


Tools New Methods 


ee e@ e e e Qutstanding Results 





———— 


Two String Penetration Successful 
with M-3 Gun, Ogival Bullets 


McCullough M-3 Bullet Perforator Makes Good 
Well After Bullet Gun of Another Make Fails 


After an unsuccessful attempt to get penetration by another service 
company, this Texas oil well was perforated by a aan M-3 Bullet 


Gun for a good producer. 

Depth of operation was 5600’. 
5° OD 18 lb. liner had been ce- 
mented in 758” OD 29.5 lb. casing 
which was cemented in open hole. 

When first perforated by another 
make bullet gun, the well failed to 
respond. McCullough was called 
and a 342” OD M-3 Bullet Gun fired 
18 improved 4%” Ogival Bullets, six 
per foot, in a three foot zone. Re- 
sults—a good well and a very satis- 
fied oil man. Time on the job was 
only two hours. 

The greater penetrating power 
of McCullough M-3 Bullet Perfor- 
ators has been proved time after 
time on jobs like this—penetrating 
two or even three strings of casing, 
through thick cement sheaths and 
deep into the producing formation 
—getting production or increasing 
production even after others have 
failed. 

For most profitable perforating 
results—call for hard-shooting Mc- 
Cullough M-3 Bullet Guns. 


The job described above is certified to 
be a true field report of service 
rendered. 
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Mic Cullough TOOL COMPANY 







McCullough 30-shot M-3 Bullet Perfo- 
rator. Fires all shots, one to six per foot, 
at one time. Three or more guns may be 
connected together and fired on one run. 


Section of 5” OD casing, unrolled and 
laid flat to show uniformity of perforation 
pattern of McCullough M-3, 30-shot Bul- 
let Gun—'” diameter holes, six shots 
per foot. 


UNIFORM PERFORATION PATTERN 
. means a better oil well 


One of the most valuable benefits of McCullough M-3 Bullet Perforating is the 
uniformity of the perforation pattern in the casing and formation. Shots are placed 
in a continuous spiral with uniform spacing, coinciding exactly with the pattern 
of the bullet chambers in the gun itself. 

This permits the safe use of more holes per foot in the casing and eliminates the 
possibility of bunching or scattering the shots. It assures complete, uniform per- 
foration coverage of the entire productive zone, provides maximum drainage area, 
best possible production. 

The uniform perforation pattern combined with the fracturing power of McCul- 
lough Ogival Bullets at four to six shots per foot provides ideal conditions for 
further formation fracturing. 


LOS ANGELES 
HOUSTON 
Cable Address: MACTOOL EDMONTON 


For more data on advertised products, use Readers’ Service Cards, last page. 























SEALING 
COMPOUNDS 


Heat and vibration- 
proof, non-solvent, 
will not shrink, crack 
or crumble. Makes all 
assemblies leak-proof 
and pressure-tight. 
Prevents rust, cor- 
rosion, joint seizure. BLENDS 


LIQUID WRENCH ' 


The 





% super-penetrating 
rust solvent 


LOOSENS 


rusted bolts, nuts, 
screws, ‘frozen’ ports 
Liquid Wrench works 
fast ...yet is absolutely 
safe for all metals and 
alloys. 





At Industrial, Automotive, 
Hardware, Plumbing Jobbers 


RADIATOR SPECIALTY CO. 





h Ce 





CLEAN OUT 
CHOKING SAND 


Excessive sand and sediment 
holds back your oil. For fast, 
easy clean out with fewer 
round trips and less down- 
time, use world famous Miller 
Sand Pumps. 


anand 


SAND PUMP SIZES 
0.D.—2', 3, 342, 4%, 5, 51%, 7 in. 
Lengths—20, 25, 30 ft. 


Composite Catalog, Page 3419 
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Write for descriptive price list 





Miller Sand Pump Co. 


General Offices, Box 4516 
Oklahoma City 9, Okla 
EXPORT OFFICES 


30 Rockefeller Plaza 
NEW YORK CITY 20, N. Y. 



















ACE 'N HoLe 
DRILLERS 
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marked: “I’d like to take you on some 
of my trips around the country.” 

“I'm a typewriter,” she admitted, “but 
I am not portable.” 


City Bumpkin 

A small girl from the city was making 
her first visit to the country and was fasci- 
nated to see cows milked. Next morning, 
the hired man came running with news 
that one of the cows had been stolen. 

“Don’t worry,” piped up the youngster, 
“she won’t get far. We drained her crank- 
case last night.” 


Anatomy Lesson 

A school kid, whose first love was base- 
ball was writing the answer to a test in 
physiology. He wrote: 

“Your legs is what if you ain’t got two 
pretty good ones you can’t get to first base 
and neither can your sister.” 


Pandora’s Box 

Benjie Benjamin was forever pestering 
his father with embarrassing questions un- 
til finally the harassed parent told him 
that curiosity once killed a cat. 

Benjie’s eyes opened wide in alarm and 





he was quiet for a second or two. How- | 


ever, his parent’s elation was short-lived 
when Benjie quickly popped out with, 
“What'd the cat want to know?” 


Of All the Nerve 


A young fellow was haled into court. 
“I was in a phone booth innocently con- 
versing with my girl when this guy opens 
the door and heaves me out.” 

“And that made you mad?” asked the 
judge. 

“Mildly,” fellow, “but 


admitted the 


SECONDARY RECOVERY 


Since 1922 


ZOLEUM ENG) 
ZA got ™ 
Sew te) 


| CABLE ENGINEERING ) 


4 
\ +h° 
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RESERVOIR ENGINEERING 
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your 
troubles 


with a 
MURPHY 
TATTLE-TALE 
SWITCH 








THE AUTOMATIC TROUBLE SHOOTER 


Here is the “watch-dog” that will tell you 
what caused an equipment shutdown, 


On installations where more than one 
safety switch is used the mechanic is 


faced with the problem of determining 


| exactly what caused an equipment shut- 


down before he can start repairs. The 
Murphy 101-PH will instantly tell which 


| switch caused the shutdown thus saving 


much costly down time. The mechanics 
time is further saved as the attendant 
who reports the trouble can give the 
mechanic an indication as to what parts 
might be needed thus saving an extra 
trip for repair parts. The 101-PH can be 
supplied on panels of as many tattle-tale 
switches as are required or in individual 
units for mounting in your own panel. 


Send for the complete MURPHY catalog 






FRANK W. 


MANUFACTURER, INC. 
RANCH ACRES STATION 
TULSA, OKLAHOMA 
° 


MURPHY SAFETY SWITCH OF CALIFORNIA 
11812 Davenport Road * Los Alamitos Cali 
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what really made me see red was when 
he reached in for my girl and heaved her 
out, too. 


Dry Humor 

A couple of cattlemen discussed the 
drouth 

“Just how bad are things with you?” 
asked one. 

“Pretty tough,” the other cowman re- 
plied. “My cattle are so thin that by using 
carbon paper, I can brand two at a time.” 


Psychology 

Farmer (pulling with one mule): “Gid- 
dap Pete! Giddap Barney! Giddap 
Johnny! Giddap Ralph!” 

Stranger: “How many names does that 
mule have ?” 

Farmer: “His name’s Pete, but he don’t 
known his own strength, so I put blinders 
on him, yell a lot of names and he thinks 
other mules are helping him.” 


The Way She Sees Them 


“Hurry and wash your face and hands, 
darling, some of the girls are coming here 
to lunch.” 

“Which ones, Mommy? Those with 
grandma faces?” 


if That’s an Example 


“T haven’t seen you at church lately,” 
the minister remarked to a_ parishioner 
one day. “I do hope you’re not sliding.” 

“Well, not exactly,” replied the man. 
“But my daughter’s learning to play the 
harp, and well—to tell you the truth, I’m 
not so particular about going to Heaven 
as I was.” 


The General Rule 


“It’s an I for an I,” when two egotists 
get together. 


The Idle Poor 


In Hollywood at an exclusive school 
attended by children of movie stars, pro- 
ducers and directors, a little girl was 
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“Far as we know the nearest gas and 
oil is 5,000 feet below!” 











asked to write a composition on poverty. 
She began thus: 


“Once there was a poor little girl. Her 


father was poor, her mother was poor, 
her governess was poor, her chauffeur was 
poor, her butler was poor, Everyone in 
the house was very, very poor.” 


Tender Care 


Little Johnny was being permitted to 
bring in the kittens when a shrill, pro- 
testing meowing and spitting was heard. 
“Be careful,” cried his father, “so as not 
hurt the kittens.” 

“But I’m not hurtin’ ’em, daddy,” re- 
plied the boy, “I’m carrying ’em real 
careful by the stems.” 


Tightwad 

Notice in a Scot church: “Those in the 
habit of putting buttons instead of coins 
in the collection plate will please put in 
their own buttons and not buttons from 
the cushions in the pews.” 





THE WESTERN CHEMICAL FEEDER 


the dependable, economical water treater 





CHECK THESE FEATURES: 


®@ Used in Oil Well Water Flood- 
ing, Municipal Water Treating 
Plants, Canneries, etc. 

® Can be driven by water en- 
tering plant for treatment. 

® Maintains pre-set water- 
chemical ratio through a wide 
rate-of-flow range. 

® Adjustable two ways, to feed 
from a few pounds to several 
hundred pounds of chemicals 
per day. 

® Also can be equipped with 
electric motor or gas engine 
drive. 

® Made to your specifications 
in various sizes. 

® In use the world over. 

Whatever engl water treating prob- 


lems may investigate the Western 
Feeder. Write for literature and prices. 


For complete description see Page 2843 
of the Composite Catalog. 








U. S. Patent 2422062 








Manufactured By 





| KEYSTONE SUPPLY CO. 


312 E. Cherokee St. Phone LD-10 
NOWATA, OKLA. 
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When oil men talk about 
OFFSHORE DRILLING the 
name you hear repeated 


more and more is... 


READING & BATES 








READING & Bates 
OFFSHORE DRILLING CO. 


© 1101 Philtower Bldg., Tulsa, Oklahoma 
© 610 Saratoga Bldg., New Orleans, Louisiana 


For more data on advertised products, use Readers’ Service Cards, last page. 963 

















Wwhat’s New in 
EQUIPMENT 
and SERVICES 


Drilling -Production - Exploration 





Compact Christmas Tree 


A unitized Christmas tree, known as the 
Unitree, has been developed by Oil Center 
Tool Company, Houston. The Unitree fea- 
tures extreme compactness, and built-in 
valves, which eliminate numerous joints 








and flanges and thus minimizes leakage 
hazards. The Unitree was developed by 
OCT in close cooperation with valve 
manufacturers. The first completed Uni- 
tree is only 43 inches high. 

The Unitree will be produced in 2-inch 
and 2'%-inch sizes for both single and dual 








Versatile Valve 

Mission Manufacturing Company has de- 
veloped a new concept in valves for use in 
unitized christmas trees and for other oil 
field production purposes. The new valve 
has been proven in field use over a period 
of three years by a leading formation test- 
ing company. 

The new valve features a pressure bal- 


264 NEW EQUIPMENT SECTION 


anced stem; wedge-proof, pressure seal split 
core and thus is non-binding. It can be op- 
erated with ease under all types of pressures 
and temperatures. Expansion or contraction 
of the valve due to internal pressure or 
thermal changes cannot bind the core. 

The first adaptation of the Mission ultra 
pressure valve to the integral christmas 
tree was in Oil Center Tool Company 
Unitree. This was accomplished simply by 
modifying the outside of the body to fit the 
bores in the Unitree, The valve is keyed 
and retained in the tree by a retaining nut. 

Mission’s automatic lubricated valve has 
been pressure tested at more than 30,000 
pounds. 

In addition to use in unitized trees, Mis- 
sion engineers predict the new valve will 
solve long existing problems in production 
manifold hookups. On offshore production 
platforms, where space is a premium, the 
compact valves will eliminate unwieldly 
stacks of large valves necessary for gather- 
ing and separation purposes. 

(This item supplements Mission Manu- 
facturing Co. data on Pages 3473-3588 of 
the Composite Catalog, 22nd Edition.) 


For more data, circle No. E2 on Readers’ 
Service Card, last page this issue. 








completions. Initial production will con- 
sist of trees in API Series 2,900 through 
30,000 psi test. 

The first production model Unitree was 
equipped with newly-developed Mission 
insert type, .balanced stem valves. The 
tapered outside surface of the valve body 
assembly fits into the tree with zero clear- 
ance between them. The flowway between 
valve and tree body is sealed with resilient 
pressure actuated seals. The valve body 
assembly is keyed and retained in the tree 
by a retaining nut. The insert type con- 
struction of the unit provides for fast, easy 
replacement of valves in the field. 

Plug, gate and ball type valves of other 
manufacturers are readily adaptable to the 
Unitree. 

Other advantages of the Unitree are: 

@ Compactness—Weight and height of 
the tree are approximately 40 percent of 
present equipment with equivalent pres- 
sure ratings. The exceptionally low height 
and narrow width facilitates use with low 
or floating substructure. 

@ Economy—Initial cost of the unit was 
estimated to be from 20 to 40 percent less 
than conventional assemblies. 

© Unitization—Due to the elimination 
of connections between valves, there are 
no leakage points in the vertical portion 
of the tree. Ring joints, bolts etc. have 
been eliminated. 

© Rigidity—Since the 
structed as a single unit, 
maximum. 

@ Accessibility—Platforms are not re- 
quired for installation of back pressure 
valves or operation of master valves. The 
unit should be extremely adaptable for 
marine operations. 

(This item supplements Oil Center Tool 
Co. data on Pages 3885-3924 of the Com- 
posite Catalog, 22nd Edition.) 


tree is con- 
rigidity is a 


For more data, circle No. El on Readers’ 
Service Card, last page this issue. 
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Gate Valve 


Two high strength alloy steel rings that 
rotate a fraction of a turn each time the 
gate is opened is the principal feature of 
the new Type F conduit gate valve now 
being made by Cameron Iron Works, Inc. 
This rotating seat feature increases the 
life of the Cameron gate valve many times 
that of conventional valves, 

Rotation of the steel seat rings exposes 
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fresh metal to the erosive blast of line 
fluids during the critical time just as the 
port in the gate is uncovered on opening, 
or as the flow is being pinched off on 
closing. 

Wear is distributed over the entire seal- 
ing surface of the steel seat rings instead 
of being confined to a small area at the 
bottom of the seat as on conventional 
valves. 

Two sturdy dogs, guided by grooves in 
the retainer plates, engage gear-like teeth 
around the periphery of the seat rings to 
rotate the seats positively a fraction of a 
turn each time the valve is opened. 

(This item supplements Cameron Iron 
Works, Inc., data on Pages 1141-1200-H 
of the Composite Catalog, 22nd Edition.) 
For more data, circle No. E3 on Readers’ 


Service Card, last page this issue. 





Snatch Blocks 


For construction, rigging and heavy 
trucking of all kinds, the new LeBus 
Manufacturing Company heavy duty 
snatch block offers a unique method ol 
fast, easy Opening without the use of tools 
A few hand turns of the yoke pin opens 
me side plate for easy placement of rope 
on the sheave. When closed, the yoke pin 
locks to prevent accidental opening by 
rope vibration or shock loads. 

This item supplements LeBus Manu- 
facturing Co., Division of American Hoist 
& Derrick Co., data on Pages 2984-2988 


of the Composite Catalog, 22nd Edition.) 


For more data, circle No. E4 on Readers’ 


Service Card, last page this issue. 


Terrain Computer 

Where precise gravity meter data ar 
fequired, it is necessary to make correc- 
tons for irregularities in topography in 
the vicinity of each gravity station in ad- 
dition to the usual Bouguer correction. 

Electro-Technical Labs of Houston has 
designed their TC-3 terrain computer to 
simplify and speed up the direct survey- 
ing work. It practically eliminates office 
calculation. 

Hammer’s method is based upon a 
series of zones concentric with the gravity 
station. These zones are located at increas- 
ing distances from the station and are 
divided into a varying number of com- 
partments, The TC-3 terrain computer is 
designed so that a range finder portion of 
the instrument can be preset according 
to the distances specified for the Sigmund 
Hammer zones, and observations quickly 
made from the gravity station by a single 
Operator. 

For more data, circle No, E5 on Readers’ 
Service Card, last page this issue. 


MAY, 1958 WORLD OIL 


| 





Tire Pressure Indicator 


The No-Lo tire pressure indicator avail- 
able from Frebank Company is a built-in 
tire pressure indicator designed to elimi- 
nate the time consuming problem of 
checking tires with a conventional tire 
pressure gage. It saves as much as 95 
percent of actual checking time both in 
the shop and on the road. 


It is made of a non-corrosive, bright 
dipped aluminum and specially com- 
pounded: neoprene seals that are impervi- 
ous to all atmospheric conditions. The pic- 
ture at the left shows the tire pressure 
when it is okay. The picture on the right 
shows a low tire. 

For more data, circle No. E6 on Readers’ 
Service Card, last page this issue. 








Valve Testing Gage 


A new, lightweight instrument for hy- 
drostatic testing of valves and other pres- 
sure equipment has been added to the line 
of such instruments offered by Farris En- 
gineering Corporation. Called the Hydro- 
Kit, the unit weighs only 17 pounds and 
can be taken anywhere, fastening it to 
a bench or using it as a portable tester. 

Consisting of a 3,000 psi hand-operated 
pump, accurate pressure gage and easy-to- 
fill reservoir base, the HydroKit is simple 
to operate, requiring no previous training. 
The unit also includes a pressure con- 
nection for permanent piping, but is 
primarily designed for use without an ex- 
ternal power source. 

For more data, circle No. E7 on Readers’ 
Service Card, last page this issue. 


Metal Protection 


A radically new form of pigment fo1 
metal protective painting systems has been 
introduced by National Lead Company 


to paint manufacturers and users of metal 
protective paint, 

The pigment, sold under the trademark 
M50, consists of a silica core on the sur- 
face of which basic lead chromate has 
been fused. This results in a pigment 
which has the proven rust-inhibitive prop- 
erties of lead and chromium compounds 
and the weather resistance (non-chalking) 
or fused basic lead chromate. The new 
pigment can be tinted readily, permitting 
the production of metal protective paints 
in a variety of colors. 


For more data, circle No. E8 on Readers’ 
Service Card, last page this issue. 








Open Side Vise 


This screw-type, open side vise available 
from Baker Oil Tools, Inc., not only holds 
tubing, casing and drill pipe, but also 
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holds safely odd-shaped pieces such as 
valves, manifolds etc.—in fact, everything 
with a 2%-inch to 8%-inch range. It is 
faster to use because objects may be 
placed in it from any one of three sides; 
the fourth side acts as a steadying and 
positioning guide. 

The counterbalanced handle can be 
swung into position, and quickly extended 
for added leverage, and it is mounted at 
efficient arm height, eliminating the fum- 
bling commonly associated with the inac- 
cessible handle of a chain vise. 

(This item supplements Baker Oil 
Tools, Inc., data on Pages 521 and 640-D 
of the Composite Catalog, 22nd Edition.) 


For more data, circle No. E9 on Readers’ 
Service Card, last page this issue. 


DRILLING 





Rotating Drilling Head 


The Guiberson Corporation, one of the 
Dresser Industries, announces availability 
of a new Type J2 rotating drilling head 
for well servicing and completion work. 
The head is also suitable for slim-hole 
drilling and for air or gas drilling. It may 
be used with either conventional or re- 
verse circulation. 

The head features more than 20 im- 
provements. Among them are a_ heavy 
duty spindle, a retainer ring that takes 
spindle load, wash pipe hardened through- 
out (not just case-hardened), wash pipe 
packing replaceable in the field, bearings 
and gears protected by two lubricated 
dust seals, strong lifting eyes cast integral 





when 


the 
*64.000. 
QUESTION 
iS 

MUD... 


You'll win more than this prize. You'll increase 


‘Mud -O-Graf™ 
is the answer 








drilling efficiency and control your mud better. 


records 


Mud-O-Graf 


every 


variation § in 


mud 


weight, saving time and costly errors in the addi- 


tion of weighting materials. All heavy and light 
streaks in the circulating system and their duration 
are recorded. Mud-O-Graf shows how often the 
hole is filled up when coming out of the hole 
and shows the time of a complete circulation. 
If it’s a question of mud, ask for Mud-O-Graf. 






2) 





m™, WARREN AUTOMATIC TOOL CO. | 


Manufacturers of Pit-O-Graf and Rig Runner. 


‘ od 3915 Tharp St. Houston CApitol 4-2511 
=o, Lake Charles, La. New Iberia, La. Harvey, La. | 
HEmlock 6-2265 EMerson 9-9862 FOrest 6-144] 
266 For more data on advertised products, use Readers’ Service Cards, last page. 





with the body, fast easy rubber tighten- 
ing with only three studs and a quick 
detaching hammer-lug top for easy rub- 
ber removal. 

(This item supplements The Guiberson 
Corporation, one of the Dresser Industries, 
data on 2125-2132 of the Com- 
posite Catalog, 22nd Edition. 


Pages 


For more data, circle No. E10 on Readers’ 
Service Card, last page this issue. 





Handling costs compel Gulf 
Publishing Company to make a 
charge of 25 cents per article 
for all TEAR SHEETS ordered. 
Such tear sheets will be sent, 
when available, if cash (or com- 
pany requisitions) accompany 
the order. 

Small, individual 
REPRINTS of articles will 
carry a 30-cent charge per copy 
WHEN AVAILABLE. Cash 
(or company requisitions) must 
also accompany these orders. 
The $1 price on some of our 
larger reprints will, of course, 
continue to apply. 

These price rules do not af- 
fect quantity orders (starting at 
100 copies) of any article 
printed. Prices for these will be 
quoted upon request. 

Address Reprints 

Wortp O11 
Box 2608 
Houston 1, Texas. 


orders for 
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flectric Drilling Rig 

An electric drilling 
rig for the 13,000 to 
90,000-foot depth 
range, the second of 
a new series designed 
primarily for DC 
electric power, is an- 
nounced by The Na- 
tional Supply Com- 


pany. 
The new National 
Type 1320-DE rig 
has the same powe1 
capacity as the Na- 
tional Type 130 me- 


chanical power rig 


and uses 1'%-inch o1 
13-inch wire line. 
Motor drive input capacity is approxi- 
mately 1,300 horsepower. The 1320-DE 


drawworks is basically a one-piece design 
with heavy 18-inch beam base which pro- 
vides for a sand reel. A rear section which 
supports the electric motors and motor 
drive portion of the drawworks transmis- 
sion is detachable for shipping. A small 
front section, as also detachable, supports 





the rotary drive countershaft, The rotary 
machine may also be independently driven 
by a separate electric motor. 


(This item supplements The National 
Supply Co. data on Pages 3641-3752 of 
the Composite Catalog, 22nd Edition.) 


For more data, circle No. Ell on Readers’ 
Service Card, last page this issue. 





Tungsten Carbide Rod 


Stoody composite rod, a comparatively 
new addition to the hard-facing family, 
is making fishing 
and metal cutting 
jobs easier and 
less costly in oil 
fields throughout 
the world. The rod 
consists of virgin 
sintered tungsten 
carbide particles 
contained in a 
nickel-silver matrix, 
for application to 
the fishing tool by 
oxy-acetylene torch. 

Four different 
particles ranges are 
available from 
Stoody Company 
with tungsten car- 
bide content vary- 
ing from 6 percent 
to 75 percent. Made 
of tool bit grade, the 
particles are thor- 
oughly tinned to 
assure maximum 
weldability in appli- 
cation. Composite 
rod is available both 
bare and coated. 





For more data, circle No. E12 on Readers’ 
service Card, last page this issue. 


Pulsation Dampener 


An improved pulsation dampener for 
slush pumps has been developed by The 
National Supply Company. The new Na- 
tional pulsation dampener is intended pri- 
marily for use with National G-700 and 
G-1000-B slush pumps and earlier models 
E-500, E-700 and G-1000. 


Features of the new dampener are fewer 
and less expensive replacement parts than 
other dampeners and elimination of the 
common precharged rubber element that 
ls subjected to the deteriorating effects 
of continuous repetitive deflection. Effec- 
tiveness of dampening action is increased 
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in this dampener by increase in charged 
air pressure. 

(This item supplements The National 
Supply Co. data on Pages 3641-3752 of 
the Composite Catalog, 22nd Edition.) 
For more data, circle No. E13 on Readers’ 
Service Card, last page this issue. 


Service Brake Air Chamber 





Spring Compressed 
by Normal Air Supply 

MAXIBRAKE Air Chamber 

Slack Adjuster 





Brake Attachment 


A new air released, spring applied brake 
attachment for air brake systems has been 
announced by The Maxi Corporation of 
Los Angeles. Called Maxibrake, it is 
added to the existing service brake system 
and provides an automatic application of 
the service brakes when the air supply 
is depleted through extreme use or other 
causes. 

Driver control of the brake attachments 
can be provided by locating a hand valve 
in the cab. It can also be used .as an 
extra braking force in the event of low 
pressure. If air pressure drops below 60 
pounds per square inch, the brake attach- 
ments automatically begin to brake the 
vehicle. 

The installed be- 


brake attachment is 


For more data on advertised products, use Readers’ Service Cards, last page. 





| 
| 







the new 


IMPROVED DESI 


that sets a 
new standard in 


GRAVITY METERS 


© Direct reading digital 
counter facing 
upwards, and read 
like an automobile 
mileage recorder, 
enables operator 
to read without 
removing from tripod. 
Small dial range 
approximately 
100 milligals. 


WORLD-WIDE EXCLUSIVE 
FEATURES... 


enables the 
operator to read the meter without 
removing from the tripod. 
avoids direct 
sunlight thereby eliminating level 
bubble creep. 
for all meters 
regardless of latitude, without returning 
to laboratory for further range adjust- 
ments. 
of approximately 
100 milligals minimizes resetting instru- 
ment in rugged terrain. 


e Lightweight, completely portable 

e .01 milligal reading accuracy 

e Thoroughly temperature compensated 
e Direct digital reader 

e No external power source required 
e Full two year warranty 


WORLD-WIDE INSTRUMENTS, INC. 


3802 South Shepherd, Houston 6, Texas, U.S.A. 
Cable Address: WRLDWIDINS HOUSTON 
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tween the service brake chamber and its 
mounting bracket and does not affect the 
operation of the service brakes, providing 
the reservoir air pressure is above 60 psi 
When the air pressure drops below 60 
psi, the Maxibrake attachment begins to 
apply the brakes by exerting force to the 
brake chamber push rods. 


For more data, circle No. E14 on Readers’ 


Service Card, last page this issue 


Valve Metering Control 


Positive holding of butterfly 
under extreme pressure at an infinite num- 
ber of settings is now possible with a new 
automatic irreversible control manufac- 
tured by Reid Metal Products, Inc. Ac- 
cording to the manufacturer, this new de- 
vice can withstand up to 1,000 inch 


valve s 


pounds torque with less than 1.160 de- 

grees deflection in a 4-inch valve, when 

line surge pressures are encountered. 
Irreversibility is provided by a patented 


action which uses pins (shear) held in 


INTRODUCING THE 


A NEW CONCEPT 


THE MANUFACTURE 
OF EXTRA HEAVY DUTY 


SNATCH BLOCK 





Box 2496 





a 
cKISSICK+ 


McKISSICK PRODUCTS CORPORATION 


Tulsa, Oklishoma 











For more data on advertised products, use Readers’ Service Cards, last page. 


shoes to create a reaction on a quadrant. 
As pressure is applied in one direction 
one pin in each of the shoes is slightly 
rotated and brought to bear on the quad- 
rant, providing the locking action. As re. 
verse pressyre is applied, the alternate 
pins come into contact. 


For more data, circle No. E15 on Readers’ 
Service Card, last page this issue. 


Lifetime Lubricated Seals 

Fawick Airflex ‘ision, Fawick Corp, 
recently announced the availability of 
standard B2 and C2 _ rotorseals which 
never require additional lubrication. This 
new design features factory-lubricated and 
sealed ballbearings. 

Fawick B2 and C2 rotorseals are ap- 
plicable to all types of single-passage ap- 
plications at pressures to 150 psi. The B? 
model will operate at speeds to 4,000 rpm, 
the C2 to 3,000 rpm. Other types of Fa- 
wick single-passage rotorseals are available 
for large volume use and for small volume 
pressure or vacuum use. 

ems supplements Fawick Airflex 

Fawick Corp., data on Pages 

of the Composite Catalog, 22nd 
Edition. ) 


For more data, circle No. E16 on Readers’ 
Service Card, last page this issue. 


Thread Cleaning Tool 

A new, quick-action thread cleaning 
device for drill pipe tool joints, drill col- 
lars, tubing, casing and well service joints 
is announced by Red Label, Inc. Featur- 
ing a double wire brush with reversing, 
rotating action, this tool cleans the 
shoulder and both sides of threads like 
new in a jiffy. Shows up galled threads 
before costly damage is done. 


For more data, circle No. E17 on Readers’ 


Service Card, last page this issue. 


Flexible Nylon Coupling 
The addition of a new, lubrication-free 
nylon coupling to its line of flexible 
couplings has been announced by Morse 
Chain Company. Completely corrosion- 
1958 
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resistant, the chain element of the new 
coupling is constructed of nylon segments 
and stainless steel pins. It can be dis- 
assembled or connected at any link with- 
out special tools, and fits standard, stock 
steel roller chain sprockets. 

The new coupling needs no protective 
cover, handles loads from fractional to 40 
hp and speeds from 500 to 5,000 rpm. 

This item supplements Morse Chain 
Co.. a Borg-Warner Industry, data on 
Pages 3592-3595 of the Composite Cata- 
log, 22nd Edition.) 


For more data, circle No. E18 on Readers’ 


Service Card, last page this issue. 
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High Pressure Tubing 

Grayloc tubing, a specialty oil country 
product capable of withstanding the con- 
ditions found in the highest pressure wells, 
is now being made by Jones & Laughlin 
Steel] Corporation under a licensing agree- 
ment with the Gray Tool Company. 

Grayloc tubing features an effective high 
pressure seal which has previously been 
used extensively for connections on well- 
head equipment. Its application on tubing 
is designed to meet the increasing demands 
of deeper wells and the tapping of forma- 
tions with ever greater pressures. 

The 100 percent-leakproof seal is 
achieved by means of an independent seal 
ring. This ring is so designed that when 





PERFORATE 
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ABILENE, TEXAS 


Hudson-Eads. Inc. OR 2-533! 
BAY CITY, TEXAS , 

. P. Graham ‘ Cl 5-4526 
BEAUMONT, TEXAS P 


Assoc. Eng. & Eqpt., Inc. TE 5-7046, ZF 
CORPUS CHRISTI, TEXAS eae 
Tolle, Inc. TE 5-5367 


FORT MORGAN, COLORADO—C. A. White 919 


GLENDIVE, MONTANA—C. A. White EM 5-3833 
HO3BS, NEW MEXICO 

Horne Well Service Co. 3-5396 
HOUMA, LOUISIANA—Camco, Inc 7330 
HOUSTON, TEXAS é 

Accor, Fng. & Fapt.. tne. CA 5-1103 
HOUSTON, TEXAS 

Mid-Western Well Ser. Co. RE 4-4262 
LAFAYETTE, LOUISIANA 

Assoc. Eng. & Eqpt., Inc CE 5-6770 
Camco, Inc. CE 5-3124 
LIBERAL, KANSAS 

Rainbo Service Main 4-3598 
MIDLAND, TEXAS 

Luccous Service & Eqpt. Co MU 2-163! 
NEW ORLEANS, LOUISIANA 

Assoc. Erg. & Eqpt., Inc VE 5-4983 
QDESSA, TEXAS 

Camco Wire Line Service, Inc FE 2-6497 


OKLAHOMA CITY, OKLAHOMA 

Rainbo Service Co ME 4-2131, ME 4-0105 
PETTUS, TEXAS 

Eddie Jones Eng. Co., Pettus 16, Beeville, FL 8-1218 
SAN PEDRO, CALIFORNIA 


Regan Forge & Eng. Co TE 2-5395 
SHREVEPORT, LOUISIANA 

Camco, Inc 8-3615 
VICTORIA, TEXAS—Camco, Inc HI 3-952! 


WHITTIER, CALIFORNIA 
Kline Wire Line Co 

WICHITA FALLS, TEXAS 
Hudson-Eads, Inc 322-8584, 322-1792, 767-8727, 
723-4690, 767-3793 


OX 3-273! 
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the tubing joint is made up, the stored 
energy in the stressed seal ring provides 
the primary sealing force that holds pres- 
sure. Under operating conditions, the in- 
ternal fluid pressure acts to increase the 
seal’s effectiveness, 

(This item supplements Jones & Laugh- 
lin Steel Corp. data on Pages 2773-2780 
of the Composite Catalog, 22nd Edition.) 


For more data, circle No. E19 on Readers’ 


Service Card, last page this issue. 





Bottomhole Thermal Unit 
Lightweight, top thermal efficiency plus 
application flexibility are features of the 


Texsteam bottomhole 


(BTU). While the 


thermal unit 
total unit weight is 
but 157 pounds, thermal efficiency ap- 
proaches 80 percent. Compact size per- 
mits ease in handling and transporting, 


yet this unitized heater is capable of 
building surface temperatures to above 
150° F. 


The BTU is rigged with Y2-inch seam- 
less coils of a patented construction. The 
standard unit is equipped with a 1 hp 
electric motor (internal combustion op- 
tional), which belt drives a rotary gear 
type circulating pump and a blower for 
combustion air. 

(This item supplements Texsteam Corp. 
data on Pages 5038-5043 of the Composite 
Catalog, 22nd Edition.) 


For more data, circle No. E20 on Readers’ 


Service Card, last page this issue 


Locked-in Insulation 

A new insulated union that has the in- 
sulation locked in place to prevent its loss 
during make-up or while in transit has 


for satisfaction 


MAGNETIC FISHING TOOLS 
DRILL PIPE JUNK SHOT 


ADJUSTABLE CORE BARREL 
MAGNET 


Available in popular sizes from most 


use 


major fishing tool companies. Be sure 
to see that it's K&aG... 


to manufacture 


the only 
company licensed 
under U. S. Patent No. 2,668,077. 

Call, write or wire for quotations 


on use in your area. 


COMPANY, Inc. 


2703 Sackett * 
JA 2-5436 


For more data on advertised products, use Readers’ Service Cards, last page. 


Pioneers of successful magnetic 
fishing tools and methods 


OIL TOOL and SERVICE 


Houston 6, Texas 
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been developed by Well Equipment Mfg. 
Corp. 

Prevention of time-wasted looking for 
lost insulation rings will save many hours 
when the new WECO insulated union is 


used on installations that need electrolytic 
protection. The special, laminated insulat- 
ing rings are securely held on the union, 
but can be easily replaced when necessary. 
(This item supplements Well Equipment 
Mfg. Corp., division of Chiksan Co., data 
on Pages 5329-5352 and 1301-1320 of the 
Composite Catalog, 22nd Edition.) 


For more data, circle No. E21 on Readers’ 
Service Card, last page this issue. 


Metering Separator 


Oil Metering and Processing Equipment 
Corporation has developed a _ metering 
separator, the Metrol Type CHX, for 
metering foaming crude oil. 

The Unit dump volume of oil in the 
CHX metering separator is controlled by 
a hydrostatic head liquid level controller; 
therefore, this unit will dump the same 












Also represented in 
the following countries: 


CANADA 

Le Grand Ltd., 
IlI-58th Avenue 
South West 
Calgary, Alberta. 


ee long 

Le Grand, Sutcliff 5) 
& Gell, Ltd., 
Attar St., 


Karrada, 
Sharquiyah, Baghdad. 


TRINIDAD 
Industrial Agencies 


14, High Street, > . T.: 
San Fernando, Pumping Units. 
Trinidad, B.W.I. 

VENEZUELA 
Eastern 

A-Z Export, S.A., 
Apartado 4026, 
Puerto La Cruz, 
E. Venezuela. 


Western 

A-Z Export, S.A., 
Apartado 304, 
Maracaibo, 

W. Venezuela. 





HORSTED AIRPORT - ROCHESTER - 


These rugged, dependable Le Grand ‘L’ Series 
Units are the latest developments in operation 
anywhere in the world. Engineered from years of 
oilfield experience, they can be counted on to give 
non-stop operation with the very minimum 
upkeep. Units available are from 3,000 Ibs. to 
33,000 lbs. polished rod load and 24 in. to 132 in, 
stroke. Also available: Le Grand OCT. Wellhead 
Equipment; Le Grand-Howco Floating Equipment; 
Ltd., and Le Grand-S. C. Carter Long-stroke Hydraulic 





Best Job I’ve ever had... 


Servicing 


LE GRAND 
Pumping Units 





CHEMICALE 


PETROLEUM 
ENGINEERING 
EXHIBITION 





SSS 


OLYMPIA ‘orc 18-28 JUNE 1958 
VISIT US AT OUR STAND 


For full details, please write to: — 
LE GRAND ROCHESTER LIMITED 


KENT - ENGLAND 


Telephone: CHATHAM 44626 


70 For more 


rh 


n advertised products, use Readers’ Service Cards, last page. 

















amount of net stock tank oil each cycle, 
regardless of the foaminess of the oil. 
These units have consistently metered 
foaming oil on field tests accurately. 

Large volumes of heavy viscous oil can 
be handled. 

(This item supplements Oil Metering 
and Processing Equipment Corp. data on 
Pages 3875-3878 of the Composite Catalog, 
22nd Edition.) 


For more data, circle No. E22 on Readers’ 
Service Card, last page this issue. 



















Dual Tubing Hanger 

A dual tubing hanger, designated the 
U-65, has been developed by the Oil Cen- 
ter Tool Company which allows both 
strings of tubing to be raised simultane- 
ously at completion or to later kill the 
well, but with complete control at all 
times. 

This hanger is used as a component 
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part of O-C-T’s Universal tubing head. 

If it is necessary to kill a well in whicha 
U-65 has been installed, all that is neces- 
sary is to attach the O-C -T dual lifting 
tool to the top of the tree, unflange the 
attachment from the tubing head and lift 
the tree. This in turn raises both strings 
of tubing out of the packers allowing mud 
to be circulated through both strings. 

(This item supplements Oil Center Tool 
Co. data on Pages 3885-3924 of the Com- 
posite Catalog, 22nd Edition.) 


For more data, circle No. E23 on Readers’ 
Service Card, last page this issue. 


Valve Actuator 

A rugged and compact low cost gas or 
fluid operated actuator for operation of 
plug valves and other 90 degree rotating 
mechanisms, called the Robotarm valve 
actuator, has been developed by the Re- 
search Engineering Company. 

The new actuator incorporates a totally 
enclosed piston rack and gear assembly 
fully submerged in an oil bath. Other fea- 
tures include the fact that field installation 
to any standard wrench operated valve 
can be made in a matter of minutes with 
the Robotarm adjustable mounting bracket. 
A square recess is provided in the bottom 











of the rotating gear shaft which facilitates | 


the Robotarm’s being placed over and 
adapted to the average plug valve stem. 
This hollow shaft allows extension of the 
valve lubricating fitting. 


For more data, circle No. E24 on Readers’ 
seryice Card, last page this issue. 





Piston-Type Check Valves 

Hoke, Incorporated, announced the ad- 
dition of a new series of piston-type check 
valves to their present line of ball-type 
check valves. The new piston- type v alves 
are available in brass or Type 303 stainless 
Stee], 

Hoke’s new series, referred to as the 570 
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fa 
Rest dnd Relax— 


We Can Save You 
labor-time-money 


SAND-BANUM _— SAND-BANUM SPECIAL 





Pure Colloidal Concentrate In Handy Tablets 
for ALL types for ALL Radiator Cooling 
of Boilers Systems—Stationary or Mobile 


Ounces only once a week safely and auto- Regular use of Sand-Banum Special main- 
matically remove and prevent boiler scale tains the cooling system free from rust, 
and corrosion without tools, manual labor; crust, sludge, dirt, oil, grease and lime; 


more power from less fuel. any and all clogging matter. 
* 
SABCO RUSTEND SABANOL 
Rust Preventive Aluminum Clear Rust Arrestor— for maximum, clean burn- 
Paint; 2 coats in 1 Rust Preventor ability of ALL grades of 
application. e fuel oil 


| 


Sptstant “ting Try a 5 gal. pail 


>SABANOL"< | ton trem NY. 


THe HomocenizinG Fuet On TREATMENT Enjoy Fuel Oil Efficiency 
Stocked by 

Soames AMERICAN SAND-Banum Co: 
GULF COAST DISTRICT aie 

REPRESENTATIVES ESTABLISHED 1926 ‘ 


Western Sand-Banum Co. ONE NORTH MERRICK AVENUE 


1717 Chenevert St. MERRICK, NEW YORK 


Houston 2, Texas 











WARN HUBS 
on your jeep 


STOP FRONT DRIVE DRAG and 
WEAR IN 2-WHEEL DRIVE! 


Big savings in front end 
repairs, gas, tires, plus 
easier steering, handling 










Models for all 
makes 4 w. ds. \ a 
to I'/> tons at NS 
dealers. Write 
for literature. 


WARN MANUFACTURING CO., Inc. 
Riverton Box 6064-WO5 Seattle 88, Wash. 


For more data on advertised products, use Readers’ Service Cards, last page 271 


























For more data on advertised products, use Readers’ Service Cards, last page. 


for: 


oO Cementing Off Formations at Any Point 


rz] Full Depth Cementing 


© Reduced Pump Pressures 





(4) MORE THAN ONE ADVANTAGE 


multiple stage cementing 
BY HALLIBURTON 


4 ) Reduction of Cement Loss to Thieving Formations 


Two or Three Stage Cementing by Halliburton permits the 
placement of from one to three different tailored cement slurries 
through the casing shoe and by means of the Halliburton “DV” 
Multiple Stage Cementing Tool at one or two pre-determined 
points in the casing string...all in one operation! 


Halliburton’s Multiple Stage Cementing means multiple 
benefits for you: Saves time and money... Helps provide greater 
protection of casing and formations...for longer well life. 


Each Of These Halliburton Tools Contributes To 


S 
Better Multiple Stage Cementing 


HALLIBURTON'S “‘DV*’ MULTIPLE STAGE CEMENTER... 
for primary cementing of casing string. With one or 
two “DV” Multiple Stage Cementers, opening and 
closing plugs, two- and three-stage cementing on the 
same string is possible ...in continuous operation or 
at desired intervals ...using two or three different 
types of materials. Designed for positive fluid shut-off 
by means of hydraulically operated steel sleeves and 
high pressure packing. 





S-3 CASING 
CENTRALIZER 


we 
i ; 
be 
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we 
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HALLIBURTON’S S-3 CASING CENTRALIZER...with "stage 
heat-treated, lap-welded springs to minimize channel- “*“*“"** 
ing... aids in effecting uniform placement of cement 
around casing. Helps to minimize future remedial 
costs. Specially designed Casing Centralizers of 
Heavy Duty and Slim Hole types for unusual well 
conditions are available. 
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ROTO WALL CLEANER 


HALLIBURTON OIL WELL CEMENTING COMPANY * DUNCAN, OKLAHOMA 


MAY. 1958 









WORLD OIL 


HALLIBURTON’S ROTO WALL CLEANER...A sturdy rotating 
cleaner for efficient mud cake removal without dangerous pres- 
sure surges that may break down weak formations... reducing 
vertical channeling and decreasing the hazard of bridging 
in the annulus. 


HALLIBURTON’S RECIPO WALL CLEANER... Removes filter cake 
from wall of hole to allow better bonding of cement to formation 
and casing... Wide, flexible, tough rubber fingers minimize bore 
hole or filter cake damage while running casing, yet are suffi- 
ciently rugged to thoroughly clean more bore hole area and aid 
in breaking up channeling of cement when casing is reciprocated 
...Wide fluid passage between cleaning fingers help reduce cir- 
culating pressures and bridging action of filter cake cuttings in 
the annulus. 


HALLIBURTON’S VISE-LOK LIMIT CLAMP...A new method of 
installing Recipo Wall Cleaners, Casing Centralizers and Cement 
Baskets on casing at selected spacing without harmful welding 
of lugs or limiting devices. Hinged for easy installation . . . Lock- 
ing force is created by special file hard gripping disc slips inside 
the hinged steel ring and forced against the casing by taper pins 
driven in from behind. 


HALLIBURTON’S SOLID SET SCREW LIMIT RING... Another 
economical and dependable method for installing auxiliary 
equipment on casing without welding lugs or rings. The Solid Set 
Screw Limit Ring does not equal the load-carrying capacity of 
the Vise-Lok Limit Clamp, yet its performance surpasses other 
makes of non-weld limit rings or stop collars. 


HALLIBURTON MATERIALS, TOO...SUCH AS GEL-CEMENT... 
FOR BETTER RESULTS IN MULTIPLE STAGE CEMENTING 


HOWCOGEL...a high yield bentonite and when used in cement 
... reduces slurry weight... increases slurry volume, and reduces 
cost. When mixed with mud... provides low fluid loss... reduces 
filter cake thickness and has high gel-strength properties... is 
also a suspending agent for cuttings or weighting materials. 






— VISE-LOK 
LIMIT CLAMP 


RECIPO WALL 
— CLEANER 


—— VISE-LOK 
LIMIT CLAMP 





SOLID SET SCREW 
LIMIT RING 











For more data on advertised products, use Readers’ Service Cards, last page 973 

















series check valves, was designed to. pro- 
vide a complete line ranging in size from 
¥g inch to ¥2 inch pipe thread as well as 
%-inch Swagelok and 37 degree JIC type 
flare tubing connectors, Hoke’s piston-type 
check valves offer the same positive re- 
verse flow closure as found with the ball- 
type and are designed for liquid or gas 
service. 


For more data, circle No. E25 on Readers’ 
Service Card, last page this issue. 


Pipe and Tube Joint 
Marman Conoseal pipe and tube joint 
produced by Aeroquip Corp., provides a 
practical solution to the problems of con- 
necting pipe or tubing of dissimilar metals 
which may be subjected to extreme tem- 
peratures and pressures. The Conoseal 
tubing joint retains a perfect seal from 





—300° F. to 1800 °., and rated capacity 
exceeds the burst pressure of the pipe used. 

The Marman Conoseal joint is designed 
to maintain a leakproof seal under the 
most adverse operating conditions in the 
chemical and oil industries, It lends itself 
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The Hands-England Drillmaster 
300 P.A. Rotary Drill is now 
available mounted on a Fordson 
Major Tractor and is illustrated 
on left. 


This design provides great 
manoeuvrability and is intended 
primarily to enable the well 
known H/E Drillmaster 300 P.A. 
Rotary Drill to be used for 
Quarry and Open Cast blast or 
shot holes. 

Although the H/E Drillmaster 
00 P.A. mounted on a diesel 
engined tractor, is ideal for 
Quarry and Open Cast opera- 
tions, it is equally applicable 
to some difficult ‘off the road” 
locations, such as may be en- 
countered during seismic explor- 
ation emetloulacty in highly 
cultivated areas. 


An air compressor giving 99 
C F M can be mounted directly 
onto the drill subframe and driv- 
en from the tractor engine. This 
compressor gives an up-hole an- 
nular velocity of 3,000 ft./min. 
when using flush jointed drill 
pipe and holes of the following 
sizes: 


156” o/d. Drill Pipe 27%” dia. hole 
1.29/32" Ble" 


” “ “ 3 a4 “ 


yatta “oo mono 
2% 3% 


Larger holes or holes drilled 
with mud circulation can of 
course be drilled, but the equip- 
ment for these operations must 
be mounted on a separate trailer 
or tractor. 


The H/E Tractor Drillmaster 
will be found to cover the ma- 
jority of drilling requirements of 
the Quarry and Open Cast oper- 
ator, the Geologist, the Min- 
eralogist, and the Geophysicist. 


Write for illustrated folders giving full details and specifications of this equipment. 


HANDS-ENGLAND OILFIELD EQUIPMENT LTD 


MANUMACTURERS OF 


GEOPHYSICAL SO@Prises 


M HERTS ENGLAND Tei: 600 CABLES: OIL LETCHWORTH ENGLAND 


je", 20c Wothiingen Kreis Celle West. Gern 





teen Germory 
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data on advertised products, use Readers’ Service Cards, last page. 





to installation where working quarters are 
tight, requiring only two bolts to put to 
gether or take apart. 

(This item supplements Aeroquip Corp, 
data on Pages 130-133 of the Composite 
Catalog, 22nd Edition.) 


For more data, circle No, E26 on Readers’ 
Service Card, last page this issue. 





Floating Plastic Blankets 


Laroche Bouvier & Cie, division of 
Petro-Plastique, has announced the availa- 
bility of a floating plastic blanket, which 
reduced evaporation losses up to 90 per- 
cent in storage tanks. 

Rolled up like a cigar, the baby size 
blanket (12 feet diameter) is introduced 
through the roof manhole in a tank in 
service and is ready for use in less than 
10 minutes. Made to measure, Laroche 
floating plastic blankets can accommodate 
tanks from 10 feet to 100 feet in diameter. 


For more data, circle No. E27 on Readers’ 
Service Card, last page this issue. 





Water-Cooled Engine 


A new compact, lightweight water-cooled 
engine developing 6.5 hp is now offered 
by Kohler Co. for applications where cool- 
ing air is limited and quiet operation 1s 
desired. The new engine, L160, was de- 
signed primarily for inboard marine ap- 
plications but can be installed wherever 
bulk water or city is available. 

A positive displacement sea water pump 
with neoprene impeller driven by a belt 
located under the flywheel housing pro 
vides ample cooling. 

For more data, circle No. E28 on Readers 


Service Card, last page this issue. 
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FIELD 
TRAILERS 


Designed Specifically for Field Crews Operating 
in Remote Locations 





















Elder trailers are not house trailers ...they are rugged field 
trailers, designed and built to give long, trouble-free service 
under the toughest, off-the-road conditions—especially in 
foreign countries. Equipped with large sand tires, air con- 
ditioning, rugged steel frame, light-weight aluminum body. 


SP omcrtompcegmmes gee 


IMPORTANT!  Elder’s special lease plan saves you time 
and money. You need no capitol investment in trailers, and 
your leased trailers are chargeable to expense! You have 
no maintenance costs, no time-consuming paper work to 
worry about. 


TURNKEY OPERATION! We'll operate your camp for you... 
furnish personnel, food, fuel, laundry and pick-up truck. 


QUALITY BUILT TRAILERS FOR EVERY FIELD OPERATION 


Kitchen, Diner, Sleeper, Shower, Office, Power Plant, Water Tank trailers 








ELDER OIL FIELD FLOAT—SPECIAL RUNNING CEAR, LARGE 
SAND TIRES, HEAVY DUTY PLATFORM. 











ELDER TRAILER AND BODY, INC. 
P.0. BOX 9042 4830 RACE ST. DENVER 16, COLO. © AMherst 6-1781 

















NOW YOU HAVE 


forte POWER TONGS 


TO CHOOSE FROM 
for all size tubing 
for casing up to 10%" 
for rod stripping 







































¢ Timken Bearings in rotary head Model No. Size Range Torque range in foot pounds| 

® Pressure Oil Bath 

@ Improved case seal 54 2% to 7 inch 300 to 8,000 

®@ Roller chain final drive 

; aa ° 1 343 

¢ Hydraulic lift or counterweight 55 42 to 10% inch 500 to 15,000 

* Gasoline, gas, or diesel engine 57 AVo to 1034 inch 300 to 7,000 

® Trailer mounted, skid mounted, 

or truck mounted 58 1 to 5% inch 300 to 4,000 
@ May be adapted to rig’s hydraulic 
system 

All Foster Representatives carry a com- CAT Tia Veome OM PANY 
plete inventory of spare parts for ie eae 1381 WICHITA FALLS, TEXAS 
Foster tongs and all models of Foster eoade aa a RE ORE 
Catheads. 2101 G : a hie 
SOLD AND SERVICED BY R. D. Cloninger Lafayette, Lovisiana Joe Perry Salem, Illinois 
F. M. Farrier _......Wichita Falls, Texas Lb. W. Mauck Great Bend, Kansas’ 1. C. McDonald .. ; : Shreveport, La. 
Peck Sales & Service Houston, Texas W. O. Nelson Farmington, New Mexico _Leidecker Tool Co. Ltd.. .Edmonton, Alberta, Canada 
Tillery & Parks Odessa, Texas Coastal Engineering Co. Langley Y Cia Sri Buenos Aires, Argentina 
Garlick Sales & Service—Oklahoma City, Oklahoma Bakersfield and Long Beach, California East-West Oil Tools,C. A. 
Texas Warehouse Service Corpus Christi, Texas Moore Sales & Service Company...Casper, Wyoming Maracaibo & Anaco, Venezuela 
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wile My Dele dade 


Well Chec 


A new and useful invention allowing 
more efficient production operations has 
been developed by Jeddy D. Nixon, Jr., 
and is being manufactured by Fields Ma- 
chine & Service. 

The hydraulically cushioned operating 


Electro Stabilizer 


A device for the elimination or reduc- 
tion of paraffin accumulations in flow, 
gathering and fluid transmission lines has 
been introduced by Electro Tool Corpora- 
tion. Called the Series 1200 electro sta- 
bilizer, the unit is an improvement of an 
earlier model. 

It is entirely self-contained, has no mov- 
ing parts and does not require the use of 
additional wires, cables or pipes. Threaded 


mechanism records and registers well per- 
formance by physically recording all fluid 
or gas movement through the flow line. 
The Well Check, adaptable to any capac- 
ity pumping well, employs a standard 
stainless steel API rib-type ball and seat. 


All internal wearing parts are stainless 





at both ends, it is inserted into the line 
and becomes an integral part of the line. 
For more data, circle No. E30 on Readers’ 
Service Card, last page this issue. 


Plastic-Coated Pipe 


A new plastic coated aluminum pipe 
suitable for use highly corrosive 
conditions such as salt water disposal lines 
is now being manufactured from Kaiser 
Aluminum pipe by Tube-Kote of Houston. 


under 





WELL BORE 
WIPERS 


* Rotating 
* Reciprocating 






Or Write 


OIL COUNTR 


P. O. BOX 12281 " 


and Gladewater. 
LOUISIANA—Lafayette, Harvey and Morgan City 
NEW MEXICO—Hobbs and Farmington 
OKLAHOMA—Okiahoma City 





You Need Never Weld with NO-WELD 


> PATHFINBER> 





CENTRALIZERS 


* Hinged 
* Close Tolerance 
* Rotating 


For Complete Information 
Contact Your Nearest 
Representative 


EQUIPMENT 


co., 
HOUSTON 17, TEXAS 





TEXAS—Corpus Christi, Midland, Odessa, Bastrop, 


INC. 


Jacksboro, Perryton MI 








276 For more data on advertised products, use Readers’ Service Cards, last page. 





steel. In addition to minimizing material 
requirements, the ultimate installation cost 
is only slightly increased over the cost of 
a normal hookup. 


For more data, circle No. E29 on Readers’ 
Service Card, last page this issue. 


Primarily designed for the oil industry, 
the aluminum pipe is coated with Tube- 
Kote’s new TK-33 baked polyurethane 
coating. The coating has highly efficient 
flow characteristics and gives excellent re- 
sistance to salt water, acids, caustic fluids, 
crude oil and other corrosive agents. Its 
bonding qualities and high degree of flexi- 
bility provide long service life. 


For more data, circle No. E31 on Readers 
Service Card, last page this issue. 


ort i -y- 1h 


NATIONAL BANK OF TULSA 
The Ot Bank of Gmerica 


MBER FEDERAL DEPOSIT INSURANCE CORPORATION 
OFFERING COMPLETE BANKING AND TRUST SERVICES 
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New Literature 


For more data on New Equipment or copies of Catalogs 
and Literature reviewed in this issue, use the Readers’ Serv- 
ice postcards just inside the back cover and facing the 
Advertisers Index. Simply circle code numbers of items de- 
sired—sign and mail card. Requests are transmitted to the 
manufacturer as soon as received by us for mailing of 
desired information directly to you. 


Fishing Tool Brochure 


Kingston Instrument Company has is- 
sued a four-page bulletin giving complete 
specifications and information on _ their 
new magnetic fishing tool. The data in- 
cludes detailed construction and opera- 
tional drawings. 

To get a copy, circle No. E32 on Readers’ 
Service Card, last page this issue. 





Drilling Generators Folder 


Four pages, photo, charts, diagrams, 
provides basic application data, specifica- 
tions, operating characteristics and fea- 
tures of the GE752J and GE752K oil 
well drilling generators of General Elec- 
tric Company, 

To get a copy, circle No. E33 on Readers’ 
Service Card, last page this issue. 


Casing Pamphlet 


Jones & Laughlin Steel Corporation an- 
nounces publication of an eight-page bro- 
chure describing buttress thread casing— 
a recent addition to a wide range of pipe 
manufactured by J&L for the oil industry. 
Buttress thread casing offers drillers the 
exceptionally high strength necessary for 
deep, high-pressure wells now being 
drilled. 

Application, manufacturing data and 
specifications of the casing are covered 
fully in the pamphlet. 

To get a copy, circle No. E34 on Readers’ 
Service Card, last page this issue. 





Producer Pump Brochure 


Fluid Packed Pump Company an- 
nounces a new four-page illustrated bul- 
lettin on the Oilmaster high volume pro- 
ducer pump. Technical Bulletin No. EC— 
3803 covers operational details, specifica- 
tions and cataloged parts information. 

To get a copy, circle No. E35 on Readers’ 
Service Card, last page this issue. 





Automatic Control Manual 


4 A 60-page catalog No. 858 entitled 
Mercoid Automatic Controls for Pressure, 
Temperature, Liquid Level and Mechanical 
Movement” has been released, Catalog 
also presents data on relays and both mag- 
netic and tilting type mercury switches. 
To get a copy, circle No. E36 on Readers’ 
Service Card, last page this issue. 





Telemeter Folder 


A new eight-page bulletin describes how 
Chronoflo telemeters enable users to ob- 
serve and record the operation of widely 
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scattered meters at a central location from 
any distance. Prepared by Builders-Provi- 
dence, Inc., a dvision of B-I-F Industries, 
Inc., the bulletin contains photographic 
illustrations, schematic diagrams, perform- 
ance charts and explanatory text. 

To get a copy, circle No. E37 on Readers’ 
Service Card, last page this issue. 





Electric Tachometer Book 


Recent technical improvements in Mar- 
tin-Decker Corp.’s line of electric tacho- 
meters are included in the newly revised 
brochure P-74. These versatile self-energiz- 
ing instruments are for the measurement 
of pump-stroke count, rotary table speed 
and engine rpm and constitute a major 
improvement over the mechanical tacho- 
meters used by the drilling industry for 
many years. 

To get a copy, circle No. E38 on Readers’ 
Service Card, last page this issue. 





Steel Valve Bulletin 


Kerotest Manufacturing Company is 
now offering a new full-color four-page 
brochure explaining the principle of oper- 
ation of its latest steel valve—the Kero- 
seal, a completely new full opening, double 
block and bleed, non-lubricated, optional 
flow valve which offers a vapor-tight seal. 

Various applications and featured ad- 
vantages of installation are covered by the 
brochure. 

To get a copy, circle No. E39 on Readers’ 
Service Card, last page this issue. 


Field Series 


A new series of bulletins called ‘“Fact- 
sheets’ was recently introduced by Ideco, 
Inc., one of the Dresser Industries. The 
new series of bulletins is designed to give 
readers facts from the field of Ideco equip- 
ment in operation. 

The first two Factsheets released feature 
the Ideco rolling disc kelly drive and the 
Ideco-Walton mud pump valves. Included 
are reports of field operations, specifica- 
tions, lists of users and comments from 
some of them. The colorful bulletins are 
illustrated with cutaway drawings and 
photos of the equipment in use. 

To get a copy, circle No. E40 on Readers’ 
Service Card, last page this issue. 





Fluid End Parts Bulletin 


The National Supply Company is offer- 
ing an illustrated brochure with informa- 
tion on how to reduce drilling costs. It 
gives the first complete description in pic- 
tures of the National dual seal piston. 
To get a copy, circle No. E41 on Readers’ 
Service Card, last page this issue. 











field tests made on 


WHY? Because 
“average” oil field welding for 
mounting scratchers and centralizers 
have shown a great variation in 
weld quality, and damage from 
undercutting, hard spots, and elec- 
trolytic corrosion. Now there is no 
longer any need to depend entirely 
on welding for scratcher and cen- 
tralizer installations with possible 
damage to valuable equipment. You 
can completely eliminate welding 
on casing, and at the same time get 
an economical scratcher and cen- 
tralizer installation that will not 
interfere with normal casing run- 
ning practice... 


BW 


AUTOMATIC 


STOP COLLARS 





Just Slide Them On and Drive Slips 
Flush with Casing. 


Also use B and W Thread-Lock 
Cages and B and W Thread-Lock 
Cement to eliminate welding on bot- 
tom joints to prevent unscrewing as 
drilling continues. 


ANOTHER FIRST BY THE FIRST NAME 
IN PRIMARY CEMENTING TOOLS 


OTHER B and W PRODUCTS: 

Multi-Flex Scratchers ® Nu-Coil Scratchers 
* Rotating Scratchers, Multi-Flex and Nu- 
Coil Types * Automatic Stop Collars °* 
Stabilizers °* Rotator Collars ° Liner 
Centralizers °* Latch-On Centralizers. 


A 7 quit WAT f:. 


Well Completion Specialists 


WEST COAST 
uth Normandie Ave 
California 


GULF COAST 
Box 5266 19706 


lee Ula: 
PHONE FAculty 1 


Houston 12, Texa 
PHONE WAlInut 3-6603 


For more data on advertised products, use Readers’ Service Cards, last page. 277 
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